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ABSTRACT
Reproduction, age determination,  beh avior  and growth of 
the harbor s e a l ,  Phoca v i t u .1 i n a , were studied in  the Gulf  of  
Alaska during 1963 and 1964.
Females are  s e x u a l ly  mature a t  3 t 0 4 y e a r s  o f  age and 
bear one pup per  y e a r .  G e sta t io n  i s  c a l c u l a t e d  to be 271 
days .  Pupping begins by 5 May and ends in l a t e  June. L a c ta ­
t io n  l a s t s  about 3 weeks, and o v u la t io n  occu rs  about 2 weeks 
l a t e r .  Im p lantat ion  occurs  from l a t e  August to l a t e  Septem­
b e r .  The male matures a t  5 to 6 y e a r s  of  age and produces 
sperm from l a t e  May to e a r l y  August. Mating depends on the 
female b e in g  in  e s t r u s .
Age d eterm ination  was based on c emeu turn and dentine  l a y ­
e r s  found in  the canine t o o th .
Tide and wind c o n d it io n s  normally  d e t e m in e d  timing and 
duration o f  h a u l- o u t .  Mild i n t r a s p e c i f i c  s t r i f e  promoted a 
s p a t i a l l y  s t a b l e  group on shore.  D ese rt io n  of  pups was com­
mon in  e a r l y  May but d e c l in e d  as pupping p ro g re s s e d .  Male 
mating b eh avior  i s  c h a r a c t e r iz e d  by a g g r e s s iv e n e s s  of  s im i la r  
form toward fem ales  and oth er  m ales .
Pups g a in  over 75 percent  of  t h e i r  b i r t h  weight by the 
time o f  weaning.
Females producing young composed up to 32 p e rce n t  of  
the p o p u la t io n  on one pupping rookery.
i i i
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INTRODUCTION
The harbor s e a l ,  Phoca v l t u l I n a , i s  more abundant than 
any o t h e r  s e a l  in A l a s k a ’ s c o a s t a l  w ate rs  (Brooks, 1963),  
but in  s p i t e  o f  the  abundance and a c c e s s i b i l i t y  of  harbor 
s e a l  p o p u la t io n s ,  the  d e t a i l s  o f  harbor s e a l  l i f e  h i s t o r y  
are  s t i l l  in c o m p le te ly  known. Except a s  they a f f e c t e d  com­
m e r c ia l  salmon f i s h i n g ,  l i t t l e  economic importance was f o r ­
m e r ly  a t ta ch e d  to the harbor s e a l ;  s t u d i e s  of  more important 
or v a l u a b l e  s p e c ie s  n a t u r a l l y  took  p reced en ce .  As a r e s u l t  
o f  the dramatic r i s e  in va lue  o f  s e a l  h id e s  s inoe 1963* C011“ 
s i d e r a b l e  a t t e n t i o n  has been fo c u s e d  on the  harbor s e a l .
The p re s e n t  study was designed w i t h  th ree  c h i e f  o b j e c ­
t i v e s  in  mind; (1) to determine the annual reproductive  
c y o le  o f  the harbor s e a l  and to  o b t a in  an e s t im a te  o f  popu­
l a t i o n  p r o d u c t i v i t y ;  ( 2) to d e v is e  and implement a r e l i a b l e  
and p r a c t i c a l  age  d e term in at ion  tech n iqu e;  and (3) to d e t e r ­
mine the p o s t - n a t a l  growth p a t t e r n .  During the second f i e l d  
season o b s e rv a t io n  o f  b e h a v i o r a l  p a t t e r n s  was emphasized. 
Inform ation  on gen era l  l i f e  h i s t o r y  and b i o l o g y  was ob ta in ed  
as  the study proceeded.
Taxonomy and d i s t r i b u t i o n : The harbor s e a l  i s  known l o c a l l y
by s e v e r a l  names in c ludin g  s p o tted  s e a l ,  h a i r  s e a l ,  and har­
bor s e a l ,  o f  which spotted  s e a l  i s  the  most w id e ly  used and 
understood in  A la s k a .
1
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2Harbor seals are found throughout Alaska’ s coastal
waters. Scheffer (1958) reviews the taxonomy of P. v i tu l in a ,
ana gives the range of Phoca' v i tu l ina  r ichard i (p .92) as:
Forth and west coasts o f  North America from Herschel 
Island (69°55 'N . , 139°D. > Dunbar 1949? P»9) to eastern 
3ering Sea, Aleutian Islands, and southward along the 
coast to northern Baja (Jalifornia, Mexico.
He goes on to say that the area in the Bering Sea where P.
—• Piokardi intergrades with the Asian subspecies, P. v.
largha, is  unknown, and gives the range of P. v. largha
(p .94) as "From Bering Strait southwestward along Asi atic
snores and islands to China; northwestward into Chukchi
S ea (? ) ."
For some time harbor seals have been known to inhabit 
Iliamna Lake, Alaska, but Scheffer (1958) did not know i f  a 
breeding population existed there. According to 'lassie 
N icko li  of Iliamna, the harbor seals are year-round residents, 
and pup at the lake (vive voce).  To this w r i t e r 's  knowledge 
the Iliamna seals have not been studied in any d e ta i l .
In reviewing the taxonomic work on the Forth pac i f ic  
harbor seals, Scheffer points out that Doutt (1942) and Os­
good (1904) could find no skull character ist ics  which could 
be used to separate P. v. largha and P. v . r ich a rd i ; but 
Schwarz (1942) stated that seals from south of the Alaska 
Peninsula were distinguishable from P. v . largha.
Thus the exact taxonomic status o f  Alaskan harbor seals 
i s  unsettled. The seals which are the subject o f  th is  study
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are  assumed to be P. v .  r i  chard i , in accordance with  S c h e f­
f e r ' s  (1958) d e l i n e a t i o n  o f  t h i s  s u b s p e c ie s '  range.
P r e v io u s  studie s in the n o r t h e a s t e r n  P a o if  i c : Few non-
taxonomic s tu d ie s  have been conducted on harbor s e a l s  o f  the 
western North American c o a s t .  S c h e f f e r  ( 1928) re p o rte d  on 
stomach contents  o f  35 s e a l s  in  Washington S ta te  w a te rs .  
S c h e f f e r  and Sperry (I93D presented a d e t a i l e d  food  h a b i t s  
a n a l y s i s  based on contents  o f  over 100 stomachs.
S c h e f f e r  and S l i p p  (1944) gave a comprehensive account 
o f  the harbor s e a l  in  Washington S t a t e  w a t e r s .  Imler  and 
Sarber (1947) d isc u ssed  food h a b i t s  and o th e r  inform ation  
c o l l e c t e d  a t  the Copper River  d e l t a  and in so u th e a ste rn  
A la sk a .  F is h e r  (1952) d e a l t  w ith  the l i f e  h i s t o r y  and e c o ­
nomics o f  harbor s e a l s  in  the Skeena R i v e r ,  B r i t i s h  Columbia. 
Murie (1959) reco rd ed  the d i s t r i b u t i o n  and h a b i t s  o f  th e  
harbor s e a l  in  the A l e u t ia n  I s l a n d s .  Wilke ( 1957) re p o rted  
on the stomach co n te n ts  o f  harbor s e a l s  from Amchitka I s ­
land in the A l e u t i a n s .  Spalding ( 1964) k&s repo rted  on the 
food h a b i t s  o f  the harbor s e a l  in  B r i t i s h  Columbia.
Work was begun by the Alaska Department o f  F ish  and Game 
during the l a t e  1950' s  and continued through i 960 in  the, 
Copper R i v e r  and south eastern  A la sk a  a r e a s ,  w ith  the primary 
emphasis on s e a l  c o n t r o l ,  and r e s e a r c h  was t e n t a t i v e l y  
planned fo r  Tugidak I s l a n d .
The U n i v e r s i t y  o f  B r i t i s h  Columbia i s  c u r r e n t l y  conduct­
in g  r e s e a r c h  on s e v e r a l  a s p e c t s  o f  harbor s e a l  b i o l o g y .
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STUDY AREAS
This  study was conducted during 1963 and 1964 in  the 
G ulf  o f  A laska area  (P ig .  1 ) .  The w r i t e r  c o l l e c t e d  s e a l s  by 
hunting a lone  and with  commercial hunters  in  A i a l i k  and 
Harris  Bays,  west of Seward, in  1963* S e a ls  c o n c e n tra te  and 
haul  out in  a r e a s  o f  f l o a t i n g  g l a c i a l  i c e  near a c t i v e  g l a ­
c i e r s  a t  t h e  heads o f  b a y s .  The g l a c i e r s  a t  t h e  heads of 
both A i a l i k  and H a rr is  Bays are extensions  o f  the Harding 
I c e f i e l d .  Through i n t e r a c t i o n  o f  the g l a c i e r s  and the sea,  
i c e  i s  i n t e r m i t t e n t l y  c a lv in g  from the f a c e s  o f  the g l a c i e r s .
A i a l i k  and H a rr is  Bays a re  deep bays throughout most o f  
t h e i r  l e n g t h .  Within both bays the w a ters  are r e l a t i v e l y  
c l e a r  and calm, compared to ad jacen t  o u te r  c o a s t a l  w a te rs .  
T u r b i d i t y  due to g l a c i a l  m elt-w ater  i s  l i m i t e d  to w aters  
w i t h in  about 1 m i le  o f  the g l a c i e r s .
A i a l i k  Bay i s  18 m i le s  long and about 3 m i l e s  wide a t  
the mouth, while  H arr is  Bay i s  about 11 m i l e s  long and 3*5 
m ile s  wide at the mouth. The surrounding topography i s  
c h a r a c t e r iz e d  by steep mountains r i s i n g  a b ru p t ly  from the 
sea and by a s c a r c i t y  of  beaches.
Harbor s e a l s  were the most numerous marine mammals in 
A i a l i k  and H a r r is  Bays .  Other marine mammals seen included  
u n i d e n t i f i e d  l a r g e  whales and k i l l e r  w hales ,  Orcinus o r c a . 
O c c a s io n a l ly  a sea o t t e r ,  Enhydra l u t r i s , and sea l i o n s ,  
Eumatopias j u b a t a , were seen.
4










Fig.  1, Locations o f  A ia l ik  Bay, Harris Bay, and Tugidak Island, 
study areas in southcentral Alaska.
vn
6The w e s t e r l y  shore o f  Tugidak I s la n d  was the study area 
from 25 A p r i l  through 31 J u ly ,  1964. Tugidak I s la n d  i s  
approxim ately  18.5 m i le s  lo n g ,  and v a r i e s  in  width from 3.5  
to 7 m i les .  The maximum e l e v a t i o n  i s  l 6 l  f e e t .  The west 
beach i s  bordered b y  sheer b l u f f s  up to  150 f e e t  in  e l e v a ­
t io n .  The b l u f f s  c o n s i s t  mainly of  c l a y ,  which i s  c o n s t a n t ­
l y  eroded by a p r o c e s s  o f  drying,  crack in g ,  and s lo u g h in g .  
I n t e r a c t i o n  o f  b l u f f  e r o s io n ,  t i d e s ,  and onshore winds and 
sw e l ls  c o n t r i b u t e  to a c o n s ta n t ly  changing beach c o n f i g u r a ­
t i o n .  The i s l a n d ’ s main dia inage p a t te rn s  run e a s t e r l y  to 
the s e a ,  thus th e re  are few breaks in th e  b l u f f s  b o r d e r in g  
the west beach.
The e a s t  side o f  the i s la n d  l a c k s  the  s te e p ,  u n sta b le  
b l u f f s .  A s e r i e s  o f  old beach r id g e s  lias developed between 
the p re s e n t  beach and the higher p a r t  of  the i s l a n d .  S e a ls  
g e n e r a l l y  do n o t  use the  east beach f o r  hauling ou t ,  and 
only  o c c a s i o n a l l y  was a s e a l  seen o f fs h o r e  in  t h i s  a r e a .
The n o r t h e r l y  end o f  the i s l a n d  c o n s i s t s  o f  a hook of  low 
e l e v a t i o n  n e a r l y  e n c lo s in g  a shallow bay c h a r a c t e r iz e d  by 
e xten s ive  t i d a l  f l a t s .  S e a ls  commonly haul out on the  o u t ­
side bord er  o f  the hook and near the mouth o f  the b ay .
The e n t i r e  i s la n d  i s  surrounded by s h o a ls .  On the west 
s i d e ,  s h o a ls  extend a t  l e a s t  2 m i le s  from shore.  On th e  
e a s t - s o u t h e a s t  s id e ,  sh o a ls  apparen tly  extend even f u r t h e r .  
The water around a l l  but the north end o f  the i s l a n d  i s  un­
c h a rte d .  S e a ls  a p p a r e n t ly  fe e d  in  the shoal a r e a s  o f f  both
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7the e a s t  and west beach es ,  but l i t t l e  i s  known of the marine 
l i f e  in  e i t h e r  a r e a .  •
Marine mammals observed a t  Tugidak I s la n d  i n  a d d i t i o n  to 
harbor s e a l s  included one female sea o t t e r  and her young, 
o c c a s io n a l  sea l i o n s ,  and one u n i d e n t i f i e d  dolphin or  
p o r p o is e .  _
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METHODS
F i e l d  m e th o d s : S e a l s  were u s u a l l y  shot w i t h  a h igh -p o w e re d
r i f l e ,  a l th o u g h  some pups v/ere t a k e n  u s i n g  a c l u b .  Measure­
ments  r o u t i n e l y  c o l l e c t e d  from e a ch  s e a l  i n  19&3 and 1964 
c o n s i s t e d  o f  the  f o l l o w i n g :
1 . T o t a l  w e i g h t ;  w e ig h t  was measured to t h e  n e a r e s t  
pound w i t h  a s p r i n g  s c a l e  o f  two hundred pounds c a p a c i ­
t y .  When a v e r y  l a r g e  s e a l  was c o l l e c t e d ,  t h e  c a r c a s s  
was cut  i n  h a l f  t o  f a c i l i t a t e  w e ig h i n g .  No c o r r e c t i o n  
f o r  blood l o s s  was made.
2. Combined hind f l i p p e r  span; th e  d i s t a n c e  to  th e  
n e a r e s t  0 .5  cm from the  t i p  o f  one v e n t r a l  t o e  ( h a l l u x ) ,  
to  the o t h e r  when th e  f l i p p e r s  a re  s t r e t c h e d  at  r i g h t  
a n g l e s  to  t h e  l o n g  a x i s  o f  th e  body ( F i g .  2 ) .  Dr.
Y i c t o r  B. S c h e f f e r  s u g g e s t e d  t h i s  measurement a s  a su b ­
s t i t u t e  f o r  h ind  f l i p p e r  l e n g t h  and w id th ,  b o t h  o f  
which a r e  d i f f i c u l t  to  o b t a i n  a c c u r a t e l y  on s e a l s -
3 .  S tan d ard  l e n g t h ;  th e  s t r a i g h t - l i n e  d i s t a n c e  from nose 
to  t h e  t i p  o f  t h e  t a i l  f l e s h ,  to  the n e a r e s t  0 -5  cm.
In  a n orm al,  r e l a x e d  p o s i t i o n  a s e a l ’ s n e c k  i s  o n ly  
p a r t l y  e x t e n d e d ,  whether i t  i s  a l i v e  or d ead .  The 
a u t h o r  a t t e m p t e d  to keep each  s e a l  in  t h i s  p o s i t i o n  d u r ­
i n g  m e a s u r in g .
4 - B lubber  t h i c k n e s s ;  a s l i t  t o  th e  bone j u s t  wide 
enough t o  accom odate  a s t e e l  m easu rin g  ta p e  7/as made
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m i d - v e n t r a l l y  about h a l f - w a y  betw een th e  p e c t o r a l  
g i r d l e  and the p o s t e r i o r  end o f  th e  sternum. The 
t h i c k n e s s  o f  t h e  b l u b b e r  was measured t o  the  n e a r e s t  
m i l l i m e t e r .  B lu b b e r  t h i c k n e s s  i s  w i d e l y  use d  a s  an 
i n d e x  to  p h y s i o l o g i c a l  c o n d i t i o n  in  s e a l s  (McLaren,
1958, an<^  o t h e r s ) .
In  a d d i t i o n ,  n o t e s  were t a k e n  on s t a g e  o f  m o l t ,  p e l a g e  
c o l o r ,  and stomach c o n t e n t s .  In  th e  ca se  o f  f e m a l e s ,  n ote  
was made o f  p r e g n a n c y ,  l a c t a t i o n ,  o v a r i a n  s t r u c t u r e s ,  and 
c o n d i t i o n  o f  th e  f r e s h  r e p r o d u c t i v e  t r a c t .
The r i g h t  m a n d ib le  was r o u t i n e l y  c o l i e  ctea ,  and the  
c an in e  t o o t h  was removed and p r e s e r v e d  in L o e s s ’ s o l u t i o n  
(98 p a r t s  7 0/o e t h y l  a l c o h o l  p l u s  two p a r t s  g l y c e r i n e ) .
Gonads were c o l l e c t e d  and f i x e d  i n  ALA (Guyer, 13^ 0 , p . 239);  
some o v a r i e s  were f i x e d  in  10-1 f o r m a l i n  d u r in g  1 9 6 3 .  O v a r ie s  
from mature s e a l s  o r  t h o s e  a p p ro a c h in g  m a t u r i t y  were  examined 
f o r  f o l l i c l e s  and o t h e r  o v a r i a n  s t r u c t u r e s  b e f o r e  p r e s e r v a ­
t i o n .  7,’hen squeezed  g e n t l y ,  an o v a r y  c o n t a i n i n g  a v e r y  l a r g e  
f o l l i c l e  would f e e l  q u i t e  spon gy,  even though the f o l l i c l e  
m ight  not show s u p e r f i c i a l l y .  A numbered p l a s t i c  t a g  was 
a t t a c h e d  to  each  specimen c o l l e c t e d .
Most o f  t h e  d a t a  on b e h a v i o r  was o b t a in e d  on T u gid ak  
I s l a n d ,  where from b l u f f s  a d j a c e n t  to  th e  h a u l - o u t  a r e a s  
o f  the  s e a l s  we were ab le  to  o b s e r v e  the s e a l s  w i t h o u t  
d i s t u r b i n g  them.
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Laboratory methods: Ovaries were cut by hand with a. razor
blade in to  lon g itud ina l  sect ions 2 mm th ick .  The sect ions 
were l e f t  joined at the base to preserve th e i r  r e l a t i v e  
p os i t ion .  Each sec t ion  was examined macro s cop ica l ly  f o r  
corpora lutea, corpora a lb ic a n t ia ,  end f o l l i c l e s ,  a  binocu­
la r  d issec t ing  microscope was used in fu rther  searches f o r  
corpora a lb ica n t ia .  The greatest  length and the g rea tes t  
width o f  corpora lu tea ,  corpora a lb ica n t ia ,  and the la rges t  
f o l l i c l e  in each ovary were measured to the nearest 0.5 mm. 
The number o f  corpora lu tea ,  corpora a lb ican t ia ,  and the 
macroscopic appearance o f  the var ious bodies was noted.
Testes were weighed to the nearest 0.5 g fo l low in g  
removal o f  accessory tissue and the epididymes. Length, and 
width at the middle o f  the t e s t i s ,  'were measured to the 
nearest rum. Ovaries were treated s im i la r ly  to the tes tes ,  
except that the width was measured at the h i lus .
The presence o f  mature sperm in the epididymis was 
taken to ind ica te  breeding cond it ion .  The epididymis was 
cut, and a small amount o f  the f lu id  from the cut surface was 
squeezed onto a sLide, covered with a cover glass, and 
examined fo r  sperm under tne microscope at 100X and
The t o t a l  lengtu and the diameter o f  the pulp cav i ty  
opening o f  each tooth were measured to the nearest 0.1 mm. 
Teeth were then mounted on wooden blocks (5 x 2.5 x 2 cm) 
with Epoxy g lue. The tooth  was allowed to pro ject  w e l l  be­
yond the end o f  the block to a l low f o r  c ross-sec t ion ing .
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Teeth were sectioned on a Torrance cu tt ing  machine equipped 
with a c i rcu la r  diamond-toothed blade and a movable chuck 
which holds the m ater ia l  to be cut. I n i t i a l l y  severa l  cross­
sect ions  were cut from each tooth  before the chuck was 
turned 9 0 ° an& one or two lon g i tu d in a l  sect ions were taken. 
Y/ith the refinement o f  techniques i t  was found that usually  
one or  two cross-sect ions and one lon g i tu d in a l  sect ion were 
s u f f i c i e n t •
Thickness o f  the cut sect ions va r ied .  The o b je c t iv e  was 
to obta in a whole section about 0.02 mm th ick .  In some cases 
sect ions  were cut th in  enough to requ ire  l i t t l e  or no g r in d ­
ing p r io r  to examination. Experience was the ch ie f  f a c t o r  in 
con s is ten t ly  obta in ing  the most desirab le  sect ions.
Tooth sect ions were ground only enough to  remove occa­
sional saw marks which in te r fe red  with observing the deposi­
t ion  pattern, o r  to reduce the thickness of the sec t ion .
Power t o o l s  ava i lab le  fo r  gr ind ing  sections included a l a p i ­
dary wheel, a grinding wheel, and a bu f fer  with abrasive,  
hone o f  the power to o ls  gave as good r e su l t s  as gr inding  
sect ions  by hand between two f in e  carborundum m iife  sharpen­
ing stones. Hand grinding was slower, but i t  v/as f e l t  that 
the qu a l i ty  o f  sect ions v/as more e a s i l y  con tro l led ,  and 
gr ind ing  could be done where i t  v/as convenient to p e r i o d i c a l ­
l y  examine the section under a d is se c t in g  microscope. Y/hile 
sect ions were not perfect  ip smooth, the scratches and r e ­
maining saw marks did not a f f e c t  reading o f  the sect ions. A
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machine designed s p e c i f i c a l l y  f o r  tooth sect ion grinding such 
as Fisher and Mackenzie (1954) describe should give compara­
ble resu lts  w ith  a substantia l  saving in time.
Most o f  t lie to o th  examination work v/as done with a 
va r iab le  power binocular d is s e c t in g  microscope set at J>0X3 
using transmitted l i g h t .  A compound microscope at 150A v/as 
frequent ly  used f o r  examination o f cementum rings, p a r t icu ­
l a r l y  when examining c ross -sec t ions .  Sections were mounted 
in g lycer ine  f o r  examination. Temporary s l id es  were e a s i l y  
prepared, and sections could be removed f o r  further 
processing i f  necessary.
Some sections were inadver ten t ly  ground so th in  that 
d i f f e r e n t i a t i o n  o f  la y e rs  was very  d i f f i c u l t  without s ta in ­
ing. Staining with s i l v e r  n i t r a t e  solution using a m od i f ica ­
t ion  o f  Garrick and InghamTs ( 1362 ) method aided d i f f e r e n t i a ­
t ion  s u f f i c i e n t l y  to a l low  age determination of the sect ions ,  
but the specimens were not as good as unstained sect ions o f  
the proper th ickness.
The teclinique developed to determine age o f  specimens 
from growth layers  in  the tooth sect ions w i l l  best be under­
stood and explained in conjunction w ith  the r esu l ts .
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RESULTS
B e h a v i o r
Strong gregariousness i s  bas ic  to soc ia l  structure and 
behavior  among pinnipeds in general.  Scheffer  ( I 958) sug­
gests  that s o c i a b i l i t y ,  or gregariousness, v/as one major f a c ­
to r  in the r e la t i v e  s t a b i l i z a t i o n  o f  e vo lu t ion  in pinnipeds. 
Schef fe r  and Slipp (1944) character ize  the harbor seal as 
lo o s e ly  gregarious when hauled out, but more or le s s  s o l i ­
ta ry  when feed ing;  the w r i t e r  f e e l s  that th is  i s  a reasona­
ble g en e ra l i z a t ion .
Only i n c i d e n t a l  o b s e r v a t i o n s  o f  b e h a v i o r  were o b t a i n e d  
d u r in g  1963 i n  A i a l i k  and H a r r i s  Bays,  t h u s  t h i s  a c c o u n t  o f  
b e h a v i o r  i s  based on o b s e r v a t i o n s  o f  s e a l s  on Tugidak I s ­
l a n d ,  u n l e s s  o t h e r w i s e  s t a t e d .
P r e - p u p p in g  herd b e h a v i o r : O b s e r v a t io n s  o f  h a r b o r  s e a l
b e h a v i o r  began  upon our f i r s t  c o n t a c t  v/ith th e  s e a l s  on 4 
May, 1964.  U n t i l  mid-May the in c i d e n c e  o f  pupping was q u i t e  
lo w ,  and herd b e h a v io r  in  e a r l y  May was c o n s id e r e d  p r e ­
p u p p in g  b e h a v i o r ,  w i t h  i n f r e q u e n t  l o c a l i z e d  e x c e p t i o n s  where 
a pup was bo rn .
The h e rd  under o b s e r v a t i o n  c o n t a in e d  2,000 to  2,500 
s e a l s  on 4 May, b u t  f o r  some time t h e r e a f t e r  o n l y  a f r a c t i o n  
o f  t h i s  number was seen a s h o r e  on a g iv e n  d a t e ;  how ever ,  
t h e r e  were no o t h e r  r e g u l a r  h a u l - o u t  a r e a s  n e a r e r  than 12 
m i l e s  away, a t  the n o r t h e r n  end o f  the  i s l a n d .  An a e r i a l
14
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r e c o n n a i s a n c e  p erfo rm ed  on 21 A p r i l  s u g g e s t e d  t h a t  th e  herd  
under o b s e r v a t i o n  composed about h a l f  o f  the h a r b o r  s e a l  
p o p u l a t i o n  o f  T u g id a k  I s l a n d  in  e a r l y  May. I t  s h o u ld  be 
n o te d  t h a t  e s t i m a t e s  or cou n ts  o f  s e a l s  i n c l u d e  o n l y  t h o s e  
h a u le d  o u t ,  s in c e  no a c c u r a t e  a b s o l u t e  cou n t  o r  e s t i m a t e  can 
be made o f  s e a l s  i n  t h e  w a t e r .
D u r in g  the p re -p u p p in g  s e a s o n ,  t h e  s e a l  herd under 
o b s e r v a t i o n  e x h i b i t e d  a d e f i n i t e  p r e f e r e n c e  f o r  a p a r t i c u l a r  
s e c t i o n  o f  b e a c h  w i t h i n  0 .5  m i l e  from a 150 f o o t  b l u f f  we 
c a l l e d  t h e  "main b l u f f " .  S e a l s  p r e f e r r e d  t o  h a u l  o u t  a d j a ­
c e n t  to h i g h  b l u f f s ,  p o s s i b l y  b e c a u s e  o f  th e  p r o t e c t i o n  from 
a p p ro a c h  a f f o r d e d  by  t h e  b l u f f s .  S e a l s  a l s o  p r e f e r r e d  a 
r e l a t i v e l y  smooth beach l a c k i n g  l a r g e  r o c k s  o r  much d e b r i s ,  
which may have been r e l a t e d  to t h e i r  r e d u c e d  m o b i l i t y  and 
t h e i r  h a b i t  o f  l o o k i n g  about t h e  beach  when on l a n d .
L a t e r  i n  the s e a s o n  an i n f l u x  o f  s e a l s  and h u n t i n g  
a c t i v i t y  caused  s e a l s  to h a u l  out in  many l e s s  d e s i r a b l e  
a r e a s  o f  t h e  b e a c h .
V/here 110 b l u f f s  were a v a i l a b l e ,  a s  a t  th e  n o r t h e r l y  end 
o f  th e  i s l a n d ,  s e a l s  haule d out 021 e xp o se d  s p i t s  and b a r s ,  
w i t h  no o b s t r u c t i o n s  a b o u t .
Under normal c o n d i t i o n s ,  t i d e s  a r e  most im p o r ta n t  in  d e ­
t e r m in in g  d u r a t i o n  and t im in g  o f  h a u l - o u t  a t  T u gid ak  I s l a n d .  
F i s h e r  (1952) n o t e s  t h e  im portance o f  t i d e s  in  t h e  d a i l y  
movements o f  h a r b o r  s e a l s  in t i d e - i n f l u e n c e d  a r e a s  o f  th e  
Skeena R i v e r ,  n r i t i s h  Colum bia.  V e n a b le s  and V e n a b l e s  (1955)
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p o i n t  o u t  t h a t  h a r b o r  s e a l s  n e a r  F i t f u l  Head, S h e t l a n d ,  a re  
commonly se e n  h a u l i n g  o u t  a s  the t i d e  r e c e d e s ,  and r e t u r n i n g  
to the s e a  on f l o o d  t i d e ,  but t h a t  onshore s w e l l s  and  human 
i n t e r f e r e n c e  f r e q u e n t l y  u p s e t  t h e  p a t t e r n .
On Tu gidak  I s l a n d  i t  became e v i d e n t  t h a t  s e a l s  would 
h a u l  out a n y t im e ,  p r o v i d i n g  t h e r e  was some e xp o se d  b e a c h .  
Hvents o b s e r v e d  on 11 May i l l u s t r a t e  the  i n f l u e n c e  o f  t i d e
and wind on d i s p e r s a l  and, l a t e r  on, h a u l - o u t .  a  h ig h  t i d e
o f  7 .9  f e e t  was p r e d i c t e d  f o r  a p p r o x i m a t e l y  1 1 : 3 0  AM a t  
Tu gid a k .  An onshore w ind o f  30 to 40 m i l e s  p e r  h our,  common 
i n  May, was p r o d u c in g  h eavy  s u r f .  A s m a l l  pod o f  s e a l s  was
a sh o re  j u s t  n o r t h  o f  the  main b l u f f .  A t  11:40 Ail the b e a c h
and the s e a l s  were h e a v i l y  awash, and a t  1 1 : 5 0  the e n t i r e  pod 
made a sudden dash f o r  the s e a .  In  l e s s  than 5 m in u te s  a l l  
the  s e a l s  had l e f t  th e  b e ach .  Some moved as  f a r  as  on e-  
q u a r t e r  m i le  o f f s h o r e ,  w h i l e  o t h e r s  remained j u s t  beyond the 
s u r f .  At 2:00 PM the b e a c h  was s t i l l  d e s e r t e d ,  but t h e r e  
were many s e a l s  m i l l i n g  around in  th e  w a te r  j u s t  n o r t h  o f  
where t h e y  were p r e v i o u s l y  a s h o r e .  By then the t i d e  had 
re c e d e d  enough t o  l e a v e  a s t r i p  o f  u n d i s t u r b e d  b e a ch ,  a l ­
though the w ind  had n o t  a b a t e d .  The s e a l s  swam b a c k  and 
f o r t h ,  " t r e a d i n g  w a t e r "  and l o o k i n g  a t  the b e ach .  At 2:30 a 
s e a l  a t te m p te d  to  h a u l  o u t ,  b u t ,  hampered by t h e  s u r f ,  i t  
r e t u r n e d  to t h e  g e n e r a l  c o n g r e g a t i o n  o u t s i d e  t h e  s u r f .  At  
3:00 PM a s e a l  s u c c e s s f u l l y  re a c h e d  the beach,  l o o k e d  ab o u t  
and went b a c k  to s e a .  At 3 :^5 PM n in e  s e a l s  land ed ,  but  two
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r e t u r n e d  t o  s e a .  Im m e d ia te ly  a s  many a s  e i g h t  to  t e n  s e a l s  
began h a u l i n g  out w i t h  each  s u c c e s s i v e  wave.  I n  3 hours  575 
s e a l s  had come a s h o r e ,  but more s e a l s  la n d e d  a f t e r  t h i s  
co u n t .  The f o l l o w i n g  d a y ,  12 May, 85O s e a l s  were a sh o re  in  
n e a r l y  the  same p la c e  p r i o r  to  h igh  t i d e .  Wind and t id e  con­
d i t i o n s  w ere  s i m i l a r  to 11 May, bu t  the b e ach  v/as o n ly  o c c a ­
s i o n a l l y  awash, and th e  s e a l s  made no g e n e r a l  d i s p e r s a l  to  
the sea at h ig h  t i d e .
A l th o u g h  th e  sequence above v/as condensed in  time , the 
same b a s i c  r e l a t i o n s h i p  o f  t i m i n g  and d u r a t i o n  o f  h a u l - o u t  
w i t h  r e s p e c t  t o  wind and t i d e  p e r s i s t e d  d u r i n g  subsequent  
o b s e r v a t i o n .  R ec o n n a isa n ce  by the w r i t e r  and r e p o r t s  from 
h u n t e r s  in  t  he area  i n d i c a t e d  t h a t  th e  s e a l s  v/ere not i n ­
c l i n e d  to move around th e  south end o f  T u gid a k  t o  th e  l e e  
sh o re ,  even though s tro n g  onshore winds m igh t  be o f  s e v e r a l  
days  d u r a t i o n .
A s e a l  herd  u n d is t u r b e d  b y  man i s  q u i t e  r e l u c t a n t  to 
l e a v e  i t s  h a u l i n g  a r e a .  As th e  t i d e  comes in  t h e  s e a l s  a re  
f o r c e d  to move f u r t h e r  up the  b e a c h  o r  t o  go t o  se a .  Those 
s e a l s  r e m a in in g  on t h e  beach form a s m a l l  crowded gro u p ,  
w hich  promotes  m ild  i n t r a s p e c i f i c  s t r i f e  i n  th e  form o f  
s h o r t ,  sharp ,  open-mouthed t h r u s t s  w i t h  the head,  i n  a d d i t i o n  
to  g r o w l s ,  f o r e f l i p p e r  wavirg , and s c r a t c h i n g  w i t h  the f o r e ­
f l i p p e r .  I n  the n o n -b re e d in g  p e r i o d  t h e s e  c o n d i t  io n s  were 
n e v e r  o b s e r v e d  t o  l e a d  to s e r i o u s  s t r i f e .
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When s e a l s  h a u l  out  t h e y  a r e  g e n e r a l l y  a l i g n e d  f a c i n g  
away from the s e a ,  i . e .  toward the  b l u f f .  I f  t h e y  h a u l  ou t  
on an e b b in g  t i d e ,  th e  s e a l s  g r a d u a l l y  t u r n  around and move 
n e a r e r  the  w a t e r  l i n e ,  but t h e r e  may be a c o n s i d e r a b l e  time 
l a g  between movement of t h e  t i d e  l i n e  and movement o f  s e a l s .  
I n  th e  p r e - p u p p in g  p e r i o d ,  pregnan t  cows a r e  u s u a l l y  f i r s t  to 
move to w a rd  tb e  r e c e d i n g  t i d e  l i n e ,  w i t h  o t h e r  s e a l s  g r a d u a l ­
l y  f o l l o w i n g .  E v e n t u a l l y  th e  o r i e n t a t i o n  o f  th e  e n t i r e  herd 
i s  r e v e r s e d ,  w i t h  n e a r l y  a l l  s e a l s  f a c i n g  the w a t e r .
A l t h o u g h  few  o b s e r v a t i o n s  were o b t a i n e d  on h a u l - o u t  
b e h a v i o r  in  A i a l i k  and H a r r i s  B a y s ,  t h e  c o n t r a s t i n g  c o n d i ­
t i o n s  o b s e r v e d  are  w o r t h  m e n t io n in g .  I n  t h e s e  bays  th e  m a jo r  
h a u l - o u t  a r e a s  were  on f l o a t i n g  i c e  c a l v e d  from a c t i v e  g l a ­
c i e r s .  Only o c c a s i o n a l  i n d i v i d u a l  s e a l s  o r  s m a l l  grou ps  were 
seen  h au le d  out on th e  r o c k y  s h o r e l i n e s  o f  t h e  b a y s ;  s e a l s  
were n e v e r  s e e n  on t h e  f e w  e x i s t i n g  sand o r  g r a v e l  b e a c h e s .  
T id e  and wind d id  e x e r t  an i n d i r e c t  i n f l u e n c e  on h a u l - o u t  
t h ro u g h  t h e i r  e f f e c t  on t h e  f l o a t i n g  i c e .  Incoming t i d e s  and 
on sh o re  w in d s ,  e i t h e r  a lo n e  o r  in  c o m b in a t io n ,  tended to  push 
th e  i c e  f u r t h e r  in to  t h e  bay,  c o m p re s s in g  and s t a b i l i z i n g  the 
s e a l s 1 h a u l - o u t  " g r o u n d s ” w i t h i n  1  to 2 m i l e s  of the g l a c i e r .  
C o n v e r s e l y ,  r e c e d i n g  t i d e s  or an o f f s h o r e  wind ten ded  t o  d i s ­
p e r s e  th e  i c e .  D i s p e r s i o n  o f  t h e  f l o a t i n g  i c e  r e s u l t e d  in  
d i s p e r s i o n  o f  s e a l s .  The u s u a l  l a r g e  a g g r e g a t i o n s  co u ld  n o t  
form  due to d i s c o n t i n u o u s  d i s t r i b u t i o n  o f  i c e ,  b u t  i t  seemed 
a l s o  th at  f e w e r  s e a l s  in t o t a l  were i n c l i n e d  t o  h a u l  out  on
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scattered  i c e .
On Tugidak Is land ,  when man was not a consideration , the 
c h ie f  b i o t i c  fa c to r  a f f e c t in g  harbor seal haul-out behavior 
was the sea ls  themselves. Seldom was the actual i n i t i a t i o n  
o f  haul-out observed, but r e la t e d  observations indicated that 
an important stimulus to general haul-out was the presence o f  
sea ls  on the beach. In the account g iven e a r l i e r  o f  haul-out 
in  r e la t i o n  to wind and t i d e ,  seals aid not begin going 
ashore in earnest u n t i l  a group o f  seven had landed and 
stayed on the beach. Therea fter ,  no h es i ta t ion  to haul out 
was exh ib i ted  by the m a jo r i ty  o f  s ea ls ,  although in any 
group there were occas ional seals which would not stay 
ashore a f t e r  th e ir  f i r s t  landing.
The c a t e r p i l l a r - l i k e  motion o f  phocids on land has been 
descr ibed by Bartholomew (1952) and Sche f fe r  and Slipp 
(1944)* The l a t t e r  authors mention that when f r igh tened  the 
harbor seal uses i t s  f o r e f l i p p e r s  s trong ly  in a p u l l in g  mo­
t ion ,  but that the b e l l y  does not leave the ground. However, 
I  have seen many alarmed seals at c lose range, and in f u l l  
f l i g h t  the seal completely leaves the ground f o r  a moment in 
each s t r id e .  In more subdued f l i g h t  the seal remains la r g e l y  
in  contact with the beach. I  was able to keep pace w ith  a 
sea l  in f u l l  f l i g h t  by maintaining a f a s t  walk, about 5 to 6 
m iles  per hour, normally seals shuff led  along; s lowly, the 
la r g e r ,  f a t t e r  seals with th e i r  f o r e f l i p p e r s  l a i d  back 
against t h e i r  s ides .  Pups and ac t ive  young animals usually
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used t h e i r  f o r e f l i p p e r s  to a id  movement on l a n d .  The new pup 
i s  o b l i g e d  t o  use  i t s  f o r e f l i p p e r s  a s  main l o c o m o t o r s ,  s in c e  
i t  a p p a r e n t l y  has  n e i t h e r  t h e  s t r e n g t h  nor t h e  c o o r d i n a t i o n  
to  a c c o m p l i s h  t  he c a t e r p i l l a r - l i k e  m o t io n .  l e a r n i n g ,  a s  
opposed to  i n s t i n c t ,  may have a p a r t  in  the  pups' a c q u i r i n g  
th e  c h a r a c t e r i s t i c  s e a l  movement. On s e v e r a l  o c c a s i o n s  
d e s e r t e d  pups ap p ea red  to i m i t a t e  th e  g a i t  o f  o ld e r  s e a l s  
w i t h  w hich  t h e y  came in  c o n t a c t .
W ith in  the h a u l e d - o u t  herd t h e r e  seemed to  be l i t t l e  
s o c i a l  s t r u c t u r e .  Both s e x e s  and a l l  s i z e s  w ere  i n t e r m ix e d .  
O c c a s i o n a l l y  one m igh t  o b s e rv e  a group o f  f o u r  to s i x  a n i ­
m a ls  o f  about t h e  same s i z e  r e s t i n g  t o g e t h e r  w i t h i n  t h e  h e r d ,  
and u s u a l l y  t h e s e  w ere  s e a l s  w hich  ap p e a re d  to  be between 
y e a r l i n g s  and a d u l t s  i n  s i z e .  These immature s e a l s  were 
n o t i c e a b l y  more s o c i a b l e  th an  a d u l t s  and o f t e n  p l a y e d  among 
t h e m s e l v e s .  I t  may be t h a t  t h e i r  a s s o c i a t i o n  c o n t i n u e s  a t  
s e a ,  w h ich  would te n d  t o  s y n c h r o n i z e  t h e i r  a c t i v i t i e s ,  
i n c l u d i n g  h a u l - o u t .
W ithin  th e  s e a l  h erd  in  t h e  p re-pup ping  p e r i o d ,  domi­
nance a p p eared  to  be r e l a t e d  to  s i z e  o f  the s e a l .  Large 
s e a l s  were a b l e  t o  e n t e r  o r  l e a v e  t h e  herd,  change t h e i r  
r e s t i n g  p o s i t i o n ,  o r  move to a new r e s t i n g  s i t e  w i t h i n  the 
herd more s u c c e s s f u l l y  than s m a l l e r  s e a l s .  I n  a d d i t i o n ,  
l a r g e  s e a l s  were u s u a l l y  capable  o f  h a l t i n g  s i m i l a r  movement 
by s m a l l e r  s e a l s .  In  a crowded herd  such  movement e v o k e d  
c h a r a c t e r i s t i c  a g g r e s s i v e  r e s p o n s e s  o f  v a r y i n g  i n t e n s i t y .
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Fore f l i p  p e r  w aving v/as a m i ld  form o f  r e s p o n s e  u se d  t o  warn 
away a n o t h e r  s e a l .  Rapid w a vin g  sometimes accompanied by 
s c r a t c h i n g  i n d i c a t e d  a s t r o n g e r  r e s p o n s e .  A u d ib le  g r o w ls  
f r e q u e n t l y  accom panied t h e  more v i g o r o u s  f l i p p e r  w avin g.  A 
more a g g r e s s i v e  a c t i o n  v/as the "head t h r u s t "  o r  " b u t t " ,  which 
was a s h a r p ,  r a p i d  e x t e n s i o n  and r e t r a c t i o n  o f  t h e  n e c k ,  
d i r e c t e d  tow a rd ,  but not n e c e s s a r i l y  c o n t a c t i n g ,  a n o t h e r  
s e a l .  The head t h r u s t  made w ith  the mouth open, and accom­
p a n ie d  by a gro w l ,  was the s t r o n g e s t  e x p r e s s i o n  o f  a g g r e s s i o n  
o b s e r v e d  i n  the n o n - b r e e d i n g  s e a s o n .  S c r a t c h i n g  l i g h t l y  w i t h  
the c la w s  of  an e x t e n d e d  f o r e f l i p p e r  v/as f r e q u e n t l y  u se d  by a 
s e a l  to  e n c o u r a g e  i t s  n e ig h b o r  to move.
I t  v/as m entioned e a r l i e r  t h a t  c o n f i n e d  h a u l - o u t  space 
l e d  t o  an tagon ism  among th e  s e a l s .  A l e s s  c o n f i n e d  a r e a  a l ­
lowed g r e a t e r  m o b i l i t y  and g r e a t e r  c h o ic e  o f  s p o t s  to r e s t ,  
v/ith a consequent d e c l i n e  in  s t r i f e .  However, w h i le  a lm o s t  
c o n s t a n t  m i l d  s t r i f e  and movement went on w i t h i n  the  herd ,  
s o c i a l  p r e s s u r e  was to w a rd  a s p a t i a l l y  s t a t i c  g ro u p .  R a r e l y  
was t h i s  a t t a i n e d ,  but movement was g r e a t l y  r e s t r i c t e d  among 
h a u l e d - o u t  s e a l s .  P l a y f u l  immature s e a l s  c o n f i n e d  t h e i r  
a c t i v i t y  to  the h e r d ’ s p e r i p h e r y  o r  to  the s e a .  V ig o r o u s  
r o l l i n g  and w r i g g l i n g  ev o k e d  m i l d  a g g r e s s i v e  r e a c t i o n s ,  w h i l e  
s c r a t c h i n g ,  groom ing,  and s t r e t c h i n g  were c o n s t a n t  but 
g e n e r a l l y  t o l e r a t e d  a c t i v i t i e s .
S l e e p i n g  p o s t u r e  was q u i t e  v a r i a b l e .  Most commonly 
s e a l s  l a y  on t h e i r  b e l l y ,  w i t h  t h e i r  head r e s t i n g  on the
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beach. Some lay  on th e i r  backs v/ith f l ip p e r s  dangling l o o s e ly  
or fo lded on th e i r  chests ,  rock protruding from the beach 
in the haul-out area v/as sure to have a seal res t ing  i t s  head 
or forequarters  upon i t .
During the pre-pupping time there was l i t t l e  to upset 
the a c t i v i t i e s  described above. Occasionally a crab-pot 
f l o a t  or a lo w - f l y in g  eagle  would alarm part o f  a herd. Sus­
ta ined  alarm and subsequent f l i g h t  o f  an en t i re  herd v/as 
r a r e ly  observed to occur except when caused by nan. hiien 
part o f  a herd i s  alarmed, those seals involved abruptly 
ra ise  th e i r  heads and lock  in the d i r e c t io n  o f  the supposed 
danger. In some cases a nucleus o f  sea ls ,  usually  including 
severa l very  large  animals, w i l l  stay ashore unless danger 
becomes imminent, thereby inducing seals which have f l e d  to 
begin hauling out again almost immediately i f  the danger does 
not m a te r ia l i s e .
Yrhen fr ightened while  in the vat or, harbor seals charac­
t e r i s t i c a l l y  dive sideways and slap the water with the f l e x o r  
surface o f  the extended f o r e f l i p p e r .  The slapping action 
frequ en t ly  evokes a s im ilar  react ion  in other seals  in a 
group.
By using ava i lab le  cover such as rocks or logs ,  or by 
crawling along the beach, a herd could be approached quite 
c lo s e ly ,  even though some seals in the herd might be watch­
ing .  Because seals were so re luctant to leave the beach, 
hunters found i t  easy to reach the nerd and k i l l  severa l  pups
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with clubs be fo re  the pups were able to e sea lie in to  the sea, 
har l y  in the sea son some adult s ea ls  were also token in  th is  
vjay.  . i f t e r  severa l  weeks of intensive  hunting, seals became 
very  d i f f i c u l t  to approach during the day. Hunters then 
found that with a l i t t l e  caution they could approach a. herd 
very close!;/ at night before the seals became alarmed, 
Behavior in the pupping pe r i o d : a c t i v i t y  during the f i r s t
two weeks of hay was considered r,pre-pupp in g "  behavior, a l ­
though few pups were born during that t in e .  By nid-liuy the 
rate of pupping nad increased, and new behavior patterns we re 
observed in add it ion  to c h a ra c te r is t i c  pro-punp in g  b e h a v i o r .
Barly in the pupping period (mid-hay through p to p 
June) pupping a c t i v i t i e s  had l i t t l e  e f f e c t  on cuoice of haul- 
out areas, herd behavior, or in te rac t ion  between ind iv idua ls ,  
except on a lo c a l i s e d  bas is  in areas o f  the herd where a pup 
was born. B ir th  of a pup caused seals in the immediate area 
to v/i th draw at once; in many cases the seals  would rush to 
the sea. ho re f requ en t ly  nearby sea Is would only neve fu r  
enough to leave an unoccupied c i r c l e  of ::beut a lp - f o o t  r a d i ­
us around the new mother and pup. dciao cases were observed 
where u new mo the r would drive aaay n e a r b y  sea ls ,  but th is  
was unusual ea r ly  in the season.
Desertions, the ru le  during the f i r s t  two weeks of Hay, 
were s t i l l  very common in the l a t t e r  ha l f  of Hay. Many de­
serted pups were observed near the herd. Seals hauling out 
in the v i c i n i t y  o f  a deserted pup would frequ en t ly  r e t r e a t  to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
24
t h e  w a t e r  in  ap p a re n t  f e a r ,  i n  the same way t h a t  they  r e ­
t r e a t e d  from  a f o r e i g n  o b j e c t  on the b e a ch .
As pupping p r o g r e s s e d ,  the a t t i t u d e  o f  o t h e r  s e a l s  t o ­
ward new pups g r a d u a l l y  changed from something c l o s e  to  f e a r ,  
to  a n ta g o n is m  or o c c a s i o n a l l y  t o l e r a n c e .  D e se r te d  pups 
s e a r c h i n g  f o r  t h e i r  m o th e r s  were n ot  a c c e p t e d  by o l d e r  s e a l s ,  
but  t h e y  no l o n g e r  prod u ced  a f l i g h t  r e a c t i o n  in o l d e r  s e a l s .  
Females  w i t h  pups were p a r t i c u l a r l y  a g g r e s s i v e  toward de­
s e r t e d  pups,  b u t t i n g  and f r e q u e n t l y  b i t i n g  the pups whenever 
t h e y  a pp ro ached .  Many p e l t s  ta k e n  by h u n t e r s  showed b r u i s e s  
a p p a r e n t l y  cau se d  by canine t e e t h  o f  o l d e r  s e a l s .  Few were 
b a d l y  b i t t e n ,  but  one was found w i t h  s e v e r e  b i t e s  a l l  o v e r  
i t s  body.  A t t a c k s  a c t u a l l y  o b s e r v e d  n e v e r  drew b lo o d .
There i s  some e v i d e n c e  t h a t  d e s e r t e d  or orphaned pups 
may o c c a s i o n a l l y  s u r v i v e .  A pup was c o l l e c t e d  on 4 J u l y  i n  
A i a l i k  Bay which weighed 22 l b ,  about h a l f  t h e  w e ig h t  o f  
o t h e r  pups c o l l e c t e d  a t  t h a t  t im e .  I t  was a l o n e  and v e r y  
l e t h a r g i c ,  but rem ains  o f  s e v e r a l  shrimp were found i n  i t s  
stomach, i n d i c a t i n g  i t  had l e a r n e d  to f e e d .  Other pups t a k e n  
about t h e  same time were weaned o r  n u r s i n g ,  but  a p p a r e n t l y  
n o t  f e e d i n g  on marine l i f e .  McLaren (1958) m e n t io n s  f i n d i n g  
em aciated  pups o f  the  r i n g e d  s e a l ,  Pusa h i s p i d a , t h a t  were 
p o s s i b l y  d e s e r t e d  b e f o r e  weaning by the m o th e r s .  D e s e r t i o n  
may have o c c u r r e d  w i t h  t h e  pup i n  q u e s t i o n ,  but  l o s s  o f  i t s  
mother t o  h u n t in g  d u r i n g  the  n u r s i n g  p e r i o d  seems more 
l i k e l y .
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L a t e r  in  the pupping season  when h u n t e r s  were t a k i n g  
numbers of pups,  cows t h a t  had l o s t  t h e i r  pups o f t e n  s e a r c h e d  
th rou g h  a herd  on th e  b e a ch  and in  the w a t e r  f o r  t h e i r  o f f ­
s p r i n g .  The s e a r c h i n g  cow would a p p ro ach  each  d e s e r t e d  pup 
to sue 11 i t s  m u z z l e .  S in c e  no a g g r e s s i v e n e s s  was i n v o l v e d ,  
the  d e s e r t e d  pup would respo nd  by f o l l o w i n g  th e  cow u n t i l  she 
drove i t  o f f  o r  l o s t  i t ,  o r  u n t i l  i t  grew t i r e d  o f  the c h a s e .  
O c c a s i o n a l l y  a t o l e r a n t  cow was seen w ith  s e v e r a l  pups f o l ­
l o w in g  a l o n g  b e h in d  a s  she moved th r o u g h  the  h e rd ,  a l l  t r y i n g  
to  n u rs e  e a ch  t im e  she s t o p p e d .  Some a p p e a re d  to  s u c c e e d  in  
n u r s i n g ,  but*-only b r i e f l y .  S t a r v a t i o n  was a lm o s t  c e r t a i n l y  
th e  u l t i m a t e  f a t e  o f  d e s e r t e d  pups, and i t  i s  d o u b t f u l  t h a t  
such o c c a s io n a  1  f e e d i n g ,  i f  i t  were s u c c e s s f u l ,  sa v e d  many.
Newborn h a rb o r  s e a l s  a r e  a p t l y  d e s c r i b e d  as  " s l i m  and 
l a n k y  a s  s a la m a n d e r s "  by V e n a b l e s  and V e n a b le s  (1955) .  I n 
s p i t e  o f  t h e i r  l e a n  c o n d i t i o n ,  pups a r e  a b l e  to swim and d i v e  
a t  b i r t h .  Pups s t a r t  moving a b o u t  im m e d ia te ly  o r  w i t h i n  a 
few m in u te s  a f t e r  b i r t h .  Newborn pups d ra g  t h e m s e lv e s  a b o u t  
by  r e a c h i n g  forw ard  w i t h  th e  f o r e f l i p p e r s  and p u l l i n g ,  s i n c e  
newborn pups a r e  unable  to h o ld  up t h e i r  head f o r  l o n g ,  e a c h  
move fo r w a rd  i s  t e r m in a t e d  w i t h  the thump o f  t h e i r  c h in  upon 
the b e a c h .  In  th e  w a t e r  newborn s e a l s  swim a c t i v e l y ,  but  
u s u a l l y  on t h e  s u r f a c e .  Some use i s  made o f  th e  t o r s o  and 
hind f l i p p e r s ,  but th e  f o r e f l i p p e r s  a r e  used most e x t e n s i v e ­
l y ,  in  a v e r t i c a l l y  a c c e n t u a t e d  b u t t e r f l y  s t r o k e .
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Among t h e  newborn s e a l s ,  d i v i n g  was o b s e rv e d  to be v e r y  
s h a l l o w  and o f  a f e w  seoonds d u r a t i o n .  While no pups were 
marked f o r  i n d i v i d u a l  r e c o g n i t i o n  o v e r  a p e r i o d  o f  t i m e ,  
g e n e r a l  motor a b i l i t y  and, in the c a s e  o f  n u r s i n g  pups,  f a t ­
n e s s ,  a l lo w e d  d i f f e r e n t i a t i o n  between v e r y  young pups and 
th o se  s e v e r a l  days o l d .  Pups s e v e r a l  d a ys  o ld  were a b l e  to  
d iv e  w e l l  and  swim more n e a r l y  l i k e  adult  s ,  w i t h  the t r u n k  
and t h e  h in d  f l i p p e r s  p r o v i d i n g  more p r o p u l s i o n .  Weaned 
pnps (3 to  5 weeks o l d )  were o c c a s i o n a l l y  o b s e rv e d  moving 
a b o u t  on th e  b e a c h  w ith o u t  u s in g  t h e i r  f o r e  f l i p p e r s ,  in  the 
manner o f  o l d e r  s e a l s .
B e h a v i o r  of  pups and cows— l a t e  p re g n a n c y  th rou g h  w e a n in g : 
While p r e g n a n t  fe m a le s  t e n d  t o  m a in t a in  a p o s i t i o n  n e a r  th e  
w a t e r 1 s edge when h au le d  o u t ,  some may be fou n d  th rou ghou t  
the h e r d .  U s u a l l y  t h e y  may be d i s t i n g u i s h e d  by t h e i r  o u t -  
s i z e d  abdomen, but even t h i s  i s  not an i n f a l l i b l e  c h a r a c t e r ­
i s t i c .  T h e ir  a c t i v i t i e s  a p p e a r  l i t t l e  d i f f e r e n t  from o t h e r  
s e a l s  in  the h e r d .  They may h a u l  out on t h e i r  abdomens 
i n i t i a l l y ,  b u t  t h e y  u s u a l l y  move a b o u t  f o r  s h o r t  d i s t a n c e s  
and r e s t  on t h e i r  s id e g  w h e re a s  o t h e r  s e a l s  may move and r e s t  
on any  body s u r f a c e .
D e s e r t i o n  h a s  been m entioned  a s  the r u l e  d u r in g  the 
e a r l y  pupping s e a s o n .  B e h a v i o r  o f  a fe m a le  tow ard  a pup she 
d e s e r t s  c o n s i s t s  e s s e n t i a l l y  o f  ignar i n g  the pup from b i r t h .  
The b i r t h  pro c e s s  was not o b s e r v e d  d u r in g  e a r l y  pupping ,  but  
d e s e r t i o n  f o l l o w i n g  b i r t h  was o b s e rv e d  many t i m e s .  A f t e r
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g i v i n g  b i r t h  t h e  cow would, n o r m a l l y  move s e v e r a l  f e e t  from 
th e  pup and l i e  t o r p i d l y  on th e  b e a ch ,  n e i t h e r  f l e e i n g  n o r  
ap p ro ach in g  t h e  pup.  Should t h e  pup in  i t s  a i m l e s s  w andering  
ap proach  the cow, she vrould u s u a l l y  move f u r t h e r  away, some­
tim es  go in g  to  s e a .  On one o c c a s i o n  a pup was born w i t h  th e  
c h o r i o n i c  sac u n r u p t u r e d .  The cow grabbed the pup’ s hind 
f l i p p e r  w i t h  h e r  t e e t h  and p u l l e d ,  b r e a k i n g  th e  s a c ,  t h e n  
moved o f f ,  and did  not r e t u r n .  The pup s t r u g g l e d  f o r  s e v e r a l  
m in u te s ,  th en  s to p p e d ;  p o s s i b l y  i t  drowned, s in c e  i t  was 
s t i l l  h a l f  e n c l o s e d  i n  t h e  s a c  w h ic h  h e ld  c o n s i d e r a b l e  f l u i d  
around the head.  The cow did  n o t  r e t u r n  to t h e  pup. In  no 
case was the mother seen  to r e t u r n  to a d e s e r t e d  pup.
B i r t h  i s  a r a p i d  p r o c e s s  in  h a rb o r  s e a l s .  On s e v e r a l  
o c c a s i o n s  b i r t h s  o c c u r r e d  in  a r e a s  of  the herd we had been 
w a tc h in g  o n l y  m in u te s  b e f o r e .  We o b served  p a r t u i t i o n  o n l y  
o n ce .  On 21 June one p re g n a n t  s e a l  was seen in a pod o f  64 
s e a l s .  She b e g a n  moving about  r a t h e r  a i m l e s s l y ,  c i r c l i n g  and 
a p p a r e n t l y  s n i f f i n g  th e  b e a c h ,  t h e n  she s t o p p e d .  With b i n ­
o c u l a r s  one c o u ld  s e e  th at  the  pup was j u s t  b e g i n n i n g  to  
emerge.  The cow l a y  on h e r  s i d e  w i t h  head and h in d  f l i p p e r s  
r a i s e d ,  o c c a s i o n a l l y  l o o k i n g  a b o u t .  There was no o b v io u s  
e x e r t i o n  by the cow, and in seconds from the time the cow 
stopp ed ,  t h e  pup v/as born,  head f i r s t .  The u m b i l i c a l  cord 
had a l r e a d y  b r o k e n , and the c h o r i o n i c  sac b u r s t  as  t h e  pup 
h i t  the ground.  Y e l l o w i s h  f l u i d  and u n a t ta c h e d  lanugo ( f e t a l  
p e l a g e )  c overed  the pup. The pup im m e d ia te ly  made a few
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m o tio n s  w i t h  i t s  head and f o r e f l i p p e r s .  The cow moved away 
s l i g h t l y ,  r e t u r n e d  to s n i f f  t h e  pup, then moved away s e v e r a l  
f e e t  a f t e r  t h e  f a s h i o n  o f  a cow d e s e r t i n g  h e r  pup. A d e s e r t ­
ed pup approached the  newborn pup, and t h e  cow im m e d ia te ly  
moved to i n t e r c e p t  i t ;  a f t e r  t h a t  she guarded h er  o f f s p r i n g .  
The cow made no attempt to  c l e a n  t h e  pup o r  induce i t  to  
n u r s e ,  which was th e  u s u a l  s i t u a t i o n  a c c o r d i n g  to our  o b s e r ­
v a t i o n s .  Bartholome?/ and C o l l i a s  ( 1962) n o t e d  t h a t  a r e c e n t ­
l y  p o s t  p a r t  urn n o r t h e r n  e l e p h a n t  s e a l  cow did not c l e a n  i t s  
pup and p a id  no a t t e n t i o n  t o  the  p l a c e n t a .  Post  par  turn h a r ­
b o r  s e a l  cows c o n s i s t e n t l y  ig n o r e d  the p l a c e n t a ,  which u s u a l ­
l y  was n o t  e x p e l l e d  f o r  h a l f  an hour or  more f o l l o w i n g  b i r t h .
A s e a l  h u n te r  who had o b s e r v e d  a b i r t h  in  1963 on T u g i ­
dak: I s l a n d  s t a t e d  t h a t  the p r o c e s s  to o k  " a b o u t  10 to 15 
s e c o n d s " .  The cow t u r n e d  and a p p a r e n t l y  b i t  th e  u m b i l i c a l  
c o r d ,  th en  chased the h u n te r  down t h e  beach a s h o r t  d i s t a n c e .  
In  t h i s  case the pup was born hind f l i p p e r s  f i r s t ,  and had 
p a r t l y  emerged when the h u n t e r  f i r s t  n o t i c e d  t h e  e v e n t .
The beach  seemed p r e f e r r e d  a s  a pupping s i t e  a l t h o u g h  no 
c o m p a r i t iv e  q u a n t i t a t i v e  d a t a  i s  a v a i l a b l e .  S c h e f f e r  and 
S l i p p  ( 1944) a l s o  s u g g e s t  t h a t  h a rb o r  s e a l s  p r e f e r  to  pup on 
la n d ,  B i r t h s  a p p a r e n t l y  did o c c u r  in  th e  w a t e r .  P l a c e n t a s  
were seen f l o a t i n g  in  the  w a t e r  under c i r c u m s t a n c e s  where 
t h e y  would n o t  l i k e l y  have washed o f f  th e  b e a c h .  G u l l s  r a r e ­
l y  m i s s e d  s e e i n g  and e a t i n g  a f r e s h  p l a c e n t a ,  which s u g g e s t s  
t h a t  t h o s e  o b s e r v e d  were e x p e l l e d  r e c e n t l y .  One cow w i t h  a
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new pup came ashore before she had completely expe l led  the 
placenta. She had not p rev iou s ly  been on the beach.
attended pups (those net deserted by th e i r  mothers) en­
counter few o f  the adverse circumstances a f f e c t in g  deserted 
•our)s. L i t t l e  d i r e c t  a t ten t ion  i s  r iven  trie nun immediately-  U  ... */
f o l lo w in g  b ir th ,  but the cow allows no animal near i t .
Glaucous-winged g u l ls ,  Larus glancescens, attended most 
b ir ths  to attempt to peel: the placenta or the um bil ica l cord. 
I f  g u l ls  approached too c lo s e ly ,  the cow would chase them 
u n t i l  they f lew .  Gulls would peck the eyes o f  deserted pups, 
but ra re ly  had the opportunity with attended pups. However, 
one b lind cow was seen witil her pup, and another sea l  with 
one b l ind  eye v/as seen; the bl ind seals may have survived 
desert ion and ensuing attacks by gu l ls ,  or they may have been 
blinded in some other way, such as in breeding encounters.
I.Iansfield ( 1958 ) noted that fe d d e l l  sea l  pups occas iona l ly  
los t  an eye as the resu lt  o f  attacks by females with pups.
A bl ind adult male in good condit ion v/as also observed, but 
blindness may have been due to genetic  fa c to rs ,  since i t  v/as 
also bald except f o r  s u p e rc i l l i a r y  and raystacial v ib r i s s a e .
Pups did not usually  nurse r ig h t  a f t e r  b ir th ,  ho d e f i ­
n i t e  pattern was determined, but there v/as usually  a de lay  o f  
more than JC minutes be fore  the pup attempted to nurse.
Location o f  the teats  does not seem in s t in c t i v e l y  known 
by the pup, whose i n i t i a l  attempts to nurse include a great 
deal o f  searching and pushing with i t s  muzzle a l l  over the
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cow's body. The cow a ids  the pup, d i r e c t in g  i t  caudally  
along her body with l i g h t  scratching motions of her f o r e ­
f l i p p e r  as she l i e s  on one s ide .  Eventually  the pup learns 
the proper loca t ion .  Upon hauling out the pup begins pushing 
the cow with i t s  muzzle u n t i l  she s e t t l e s  down, r o l l s  on her 
side, and allows the pup to nurse. The cow only ra ises  i t s  
head occas iona l ly  to look about, unless there i s  some d is ­
turbance in the herd. Should another sea l  approach too 
c lo s e ly  the cow w i l l  interrupt nursing to chase i t ,  then 
return to  the pup.
Venables and Venables (1955) suspected that in Shetland 
pups nursed only in the water u n t i l  they were about 9 weeks 
old, but at Tugidak Is land most nursing began and v/as carr ied  
out on shore. The contrast ing  environment (rough rocky 
shores versus smooth beach) probably contributes to the d i f ­
ference in nursing hab it .  Poss ib le  nursing in the water v/as 
seen only once at Tugidak, but the turbid water precluded 
adequate observation of the  inc iden t .
During: the nursing period, attended pups were always 
accompanied by th e ir  mothers. ./hen hauling out, cows accom­
panied th e ir  pups through the surf.  Cue pup rode usnore on 
i t s  mother’ s back. Frequently  cows were forced  to lead th e i r  
pups ashore severa l times before the pups would stay. In 
general,  cows seemed to have l i t t l e  contro l over movements o f  
th e ir  _nps on the beach. ./hen ashore the cow fo l lowed the 
pup about in i t s  aimless wandering. I f  other seals threatened
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the pup, i t s  m other TOUld i n t e r v e n e .  On o n ly  one o c c a s i o n  
v/as a cow seen t o  r e s t r a i n  her pup; the  pup p e r s i s t e d  i n  
a t t e m p t i n g  to  r e t u r n  to t h e  w a t e r ,  whereupon the cow would 
move betw een pup and sea and p l a c e  one f o r e f l i p p e r  o v e r  h e r  
pup, p r e v e n t i n g  i t  from m oving.  A f t e r  two such a t t e m p t s  the  
pup f o l l o w e d  i t s  m o ther  up th e  b e a c h  and d id  not a t tem p t  to  
r e a c h  th e  sea a g a i n .
In  t h e  w a t e r ,  p l a y  b e tw e e n  the mother and pup v/as com­
mon, and th e  pup n e a r l y  a l w a y s  f o l l o w e d  i t s  m other ,  in  con­
t r a s t  t o  i t s  b e h a v i o r  a s h o r e .
That d e s e r t e d  pups u s u a l l y  s t a r v e  was mentioned e a r l i e r ;  
c e r t a i n l y  most do, but  on 21 June two s e p a r a t e  i n c i d e n t s  s u g ­
g e s t e d  t h a t  a d o p t i o n s  may o c c u r .  In  b o th  c a s e s  a cow was 
s e a r c h in g  f o r  h e r  pup among; h a u le d - o u t  s e a l s  and, a s  u s u a l ,  
v/as f o l l o w e d  by a fe w  d e s e r t e d  p u p s .  One cow went to  s e a ,  
but  v/as f o l l o w e d  b y  a t e n a c i o u s  pup, which caught  h e r  and 
cl im b ed  on her back t o  r i d e ,  she soon found a n o t h e r  pup to 
which she  r e a c t e d  a s  th ough i t  were h e r  own. The f i r s t  pup, 
however,  d id  not l e a v e ,  and no i n t o l e r a n c e  had been shown by 
the cow toward e i t h e r  pup when th e  group was f i n a l l y  l o s t  to 
v i e w .
On a n o th e r  o c c a s i o n ,  a cow came upon two pups, one o f  
which she chased a b i t ,  but  th e  second pup l a i d  down n e a r  
h e r .  S e v e r a l  t i m e s  the second pup moved a s  th ough to n u r s e ,  
but t h e  cow d i s c o u r a g e d  i t .  F i n a l l y  th e  pup s u c c e e d e d  i n  
n u r s i n g ,  u n c h a l l e n g e d  by the cow. The a d o p t i v e  cow
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s u b s e q u e n t l y  warned o f f  a n o t h e r  s e a r c h i n g  cow w i t h  head 
t h r u s t s ,  and t h e r e a f t e r  c o n t in u e d  to d e fe n d  th e  pup. The 
permanency o f  t h i s  a s s o c i a t i o n  i s  unknown.
Mr. P e te  K e s s e l r i n g ,  a s e a l  h u n te r  o f  lo n g  e x p e r i e n c e ,  
f e l t  t h a t  a d o p t i o n s  o c c u r  among h a rb o r  s e a l s .  A s i m i l a r  
b e l i e f  i s  h e l d  by h u n t e r s  from G am bell ,  A l a s k a ,  w i t h  r e s p e c t  
t o  w a l r u s .  C o n s id e r i n g  th e  i n c i d e n t s  d e s c r i b e d  above and the 
t o l e r a n c e  o f  sane s e a l s  tow ard  d e s e r t e d  pups, a d o p t io n  seems 
a p o s s i b i l i t y ,  but i t s  e f f e c t  on p o p u l a t i o n  dynamics i s  
p r o b a b l y  i n s i g n i f i c a n t .
A l l  normal r e l a t i o n s  between a cow and h e r  pup were 
c h a r a c t e r i s e d  by much a f f e c t i o n  and t o l e r a n c e .  However, when 
cows w i t h  pups were rushed by  h u n t e r s ,  t h e y  became e x t r e m e l y  
a g i t a t e d  and ru s h e d  b a c k  and f o r t h  betw een t h e  w a t e r l i n e  and 
t h e i r  pu p s .  Under t h e s e  c o n d i t i o n s ,  two cows e x h i b i t e d  what 
seemed to ha've been d is p la c e n e  nt a c t i v i t y .  Uach cow b i t  and 
shook h e r  own pup v i g o r o u s l y  b e f o r e  f i n a l l y  r e t r e a t i n g  from 
th e  h u n t e r s ,  l e a v i n g  h e r  pup b e h in d .  S i m i l a r  b e h a v i o r  i n  the 
v/eddell s e a l  f e m a le  was o b s e r v e d  by M a n s f ie l d  ( 1 9 5 8 ) .
The p r o c e s s  of  uJ.timate detachment o f  cow and pup a t  
weaning was not o b s e rv e d  a t  T u g io a k .  That the re i s  a g r a d u a l  
detachment i s  s u g g e s t e d  by V e n a b le s  and V e n a b le s  ( 1955)> who 
n o te d  t h a t  near  th e  end o f  the n u r s in g  p e r i o d ,  unweaned pups 
were o b served  h a u l i n g  out t o g e t h e r ,  w i t h o u t  the cows. At  
T u gid a k ,  weaned pups s im p ly  began showing up in  the h e r d s  
under o b s e r v a t i o n .  A few weaned pups were e v i d e n t  by 28
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June, but the proportion o f  attended, pups did not appear to 
decl ine u n t i l  4 July, and a d i s t in c t  decl ine  in the propor­
t ion  o f  attended pups became evident by 12 July.
a more enact evaluation o f  onset, climax, and end of  
’.Yeaning might have been possib le  nad not in tensive  hunting 
e a r l i e r  in the season reduced the number o f  pups by narvest­
ing and probably by inducing a la rge  number o f  desert ions .  
Breeding behav io r : Cnset o f  breeding coincided roughly with
the onset o f  weaning. The f i r s t  evidence o f  breeding v/as 
observed on 4 July, v/.rn a pa ir  o f  seals v/as seen apparently 
copulating more canem $0 to 75 yards front snore. ,/nile de­
t a i l s  o f  copulation were not ev iden t  due to poor v i s i b i l i t y ,  
th e i r  behavior did not resemble any benavior p rev ious ly  ob­
served. The la rger  sea l  grasped the smaller s trong ly  with 
the f o r e f l i p p e r s  so that they moved as a unit in the water. 
The pa ir  r o l led  languid ly ,  submerged., surfaced, and d r i f t e d  
along f o r  10 to Ip minutes before  they were lo s t  to s ight.  
The smaller seal made no e f f o r t  to escape. .much o f  tne time 
both were pa r t ly  or wholly submerged, but from time to time 
the smaller seal ra ised i t s  head to breathe, and the la rge r  
would do the same.
Ind ica t ions  o f  breeding attempts and increased male ag­
gress iveness  were more freguent as the season progressed, 
hale aggressiveness v/as d irec ted  toward otner males and t o ­
ward females. A typ ica l  example o f  aggressiveness between 
males fo l low s .  A bu l l  hauleu out to jo in  the herd, and
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a n o t h e r  b u l l  t h a t  had a l r e a d y  h au led  out  moved d i r e c t l y  to  
the newcomer. They n e a r l y  to u c h e d  n o s e s ,  and the  a g g r e s s i v e  
b u l l  made s e v e r a l  s h o r t ,  hard b i t e s  a t  the head and n e c k  
r e g i o n  o f  the newcomer. The nev/comer b i t  back b u t  l e s s  a g ­
g r e s s i v e l y ;  then  b o th  s t r e t c h e d  out w i t h  o n ly  about 2 f e e t  
s e p a r a t i n g  them. A f t e r  s e v e r a l  wary g l a n c e s  a t  e a c h  o t h e r ,  
both  went to s l e e p .  On o n l y  one o t h e r  o c c a s i o n  were bo th  
com batants  p o s i t i v e l y  b u l l s ,  but o t h e r  o b s e r v a t i o n s  o f  male 
a g g r e s s i o n  d id  n o t  f i t  the u s u a l  p a t t e r n  o f  b e h a v i o r  between 
b u l l  and cow, and the w r i t e r  c o n s i d e r s  them more l i k e l y  th e  
r e s u l t  o f  b r e e d i n g - a s s o c i a t e d  a g g r e s s i v e n e s s  o f  m a le s  r a t h e r  
than o f  d i r e c t  b r e e d in g  i n t e r e s t ,  For e xa m p le ,  a l a r g e  b u l l  
a b r u p t l y  r e a r e d  up and g rab b e d  a s m a l l e r  seel, o f  unknov/n s e x  
l y i n g  n e x t  to  him, a p p a r e n t l y  w i t h o u t  p r o v o c a t i o n .  The 
s m a l l e r  s e a l  r e s i s t e d  v i g o r o u s l y ,  but  the b u l l  had a v e r y  
se c u re  h o ld  on t h e  s m a l l  s e a l ' s  b a c k .  The s t r u g g l e  v/as so 
i n t e n s e  t h a t  a l l  th e  o t h e r  s e a l s  t o o k  a la r m ,  and r u s h e d  f o r  
the s e a .  The b u l l  l e t  g o ,  lo o k e d  about at  the r e t r e a t i n g  
s e a l s ,  and rushed o f f  h i m s e l f ,  e n d i n g  the s t r u g g l e .  The 
s m a l l  s e a l  a l s o  headed f o r  the s e a .  The b e h a v io r  o f  th e  
l a r g e  b u l l  and h i s  v i c t i m  i s  an i n t e r e s t i n g  example of th e  
r o l e  of  s o c i a l  f a c i l i t a t i o n  in  t h e  a larm  r e a c t i o n  o f  h a r b o r  
s e a l s ,  a s  w e l l  a s  an  example o f  male a g g r e s i v e n e s s .
A g g r e s s i o n  between m a le s  can  be c h a r a c t e r i z e d  a s  b r i e f ,  
v i g o r o u s  s k i r m i s h e s ,  a p p a r e n t l y  w i t h  l i t t l e  s e r i o u s  i n j u r y  
l i k e l y ,  to r e s u l t .  However, numerous s u p e r f i c i a l  c u t s  and
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p u n c t u r e s  were o b s e r v e d  on b u l l s  th ro u g h o u t  the h e r d .  I t  
seems p ro b a b le  t h a t  some p r o p o r t i o n  o f  t h e s e  wounds r e s u l t e d  
from a g g r e s s i o n  b e tw e e n  m a le s ,  w h i l e  some may be a t t r i b u t e d  
to mat ing enco unter  s wi th  cow s.
A g g r e s s i v e n e s s  o f  b u l l s  toward coy/s was the most f r e ­
q u e n t l y  o b s e rv e d  a s p e c t  o f  b r e e d i n g  b e h a v i o r .  In  form, t h i s  
a g g r e s s i v e n e s s  resem bled  a g g r e s s i v e n e s s  be tween male s . F o r  
exam ple,  th e  a t t a c k e r  n o r m a l l y  sought to b i t e  and h o l d  i t s  
v i c t i m  by the back  o f  th e  n e c k .  Both t y p e s  of  a g g r e s s i o n  
were i n v a r i a b l y  accom panied by i n t e n s e  s n a r l i n g  o r  g r o w l in g  
by  th e  p a r t i c i p a n t s .  A " b r e e d i n g  e n c o u n t e r " ,  however,  was 
c h a r a c t e r i z e d  by a more f o r m a l i z e d  a p p ro a c h  b y  t h e  a g g r e s s o r ,  
the b u l l ,  and by c o n s i d e r a b l y  g r e a t e r  t e n a c i t y  o f  p urp ose  on 
the a g g r e s s o r ’ s p a r t .  C o n ta c t  betw een  a b u l l  and a cow where 
m a t in g  was a p p a r e n t l y  th e  o b j e c t i v e  was c o n s i d e r e d  a b r e e d i n g  
e n c o u n t e r ,  w h e th e r  or n o t  c o p u l a t i o n  o c c u r r e d .
I t  i s  l i k e l y  that  the  m a j o r i t y  o f  b r e e d i n g  e n c o u n t e r s  
o c c u r  a t  s e a ,  where a c t u a l  m a t i n g  o c c u r s ,  but t h e y  a l s o  take  
p l a c e  a s h o r e ,  most f r e q u e n t l y  in s m a l l e r  h e rd s  and a l o n g  the 
l o o s e l y  d e f i n e d  seaward- edge o f  a l a r g e r  h erd .  A b u l l  s e e k ­
i n g  cows t y p i c a l l y  moved s l o w l y  a l o n g  the  edge of  a herd,  a p ­
p a r e n t l y  w i t h o u t  i n t e r e s t  in  o t h e r  s e a l s .  When a p a r t i c u l a r  
cow v/as a p p ro a c h e d ,  the  b u l l  s h u f f l e d  fo r w a r d  t o  w i t h in  5 o r  
6 f e e t  o f  t h e  cow, e x te n d e d  h i s  head and n e c k ,  and seemed to 
be a s s a y i n g  th e  cow, but w h eth er  v i s u a l l y  or  o l f a c t o r i l y  the 
w r i t e r  could  n ot  d e t e r m in e .  In  a p r e - b r e e d i n g  s e a so n
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
36
s i t u a t i o n ,  a cov; w i t h o u t  a pup v/as not l i k e l y  to r e a o t  to 
a n o t h e r  s e a l  5 f e e t  av/ay. D u r in g  the b r e e d in g  s e a s o n ,  t h e  
b u l l ' s  approach  prompted the  cow to  r e a c t  a s  though  she or 
her p o s i t i o n  v/as b e i n g  t h r e a t e n e d .  G r o w lin g ,  f l i p p e r  w a v in g ,  
or  head t h r u s t s ,  e i t h e r  a lon e  o r  in  co m b in a t io n ,  were  d i r e c t ­
ed toward th e  b u l l .  The b u l l  d id  n ot  v i s i b l y  r e a c t  t o  t h i s  
d i s p l a y ,  but  rem ained  in  h i s  o r i g i n a l  p o s i t i o n  f o r  a s h o r t  
t i m e .  Then he would ru s h  the cow w i t h  s u r p r i s i n g  q u i c k n e s s  
and grab  h e r  by t in  t a c k  o f  the neck  o r  head. A f i e r c e  b a t ­
t l e  f o l l o w e d ,  w i t h  t h e  b u l l  and cow t h r a s h i n g  about  on the 
b e a c h ,  Without e x c e p t i o n  t h e  cow e s c a p e d .  Sometimes the 
b u l l  pursued  h e r ,  but in  most c a s e s  he v/ould n o t .  One b u l l  
r e c a p t u r e d  a cov/ t h r e e  t im e s  by g r a b b i n g  her hind f l i p p e r  a s  
she made o f f .  In  some c a s e s  th e  cow e s c a p e d  in to  t h e  w a t e r ,  
i n  o t h e r  c a s e s  by m oving  in t o  th e  herd or a l o n g  t h e  b e a c h .
B u l l s  were s e e n  t o  bypass  v/hat a p p e are d  to be e l i g i b l e  
covrs, g o in g  on to  a n o th e r  s e a l  b e f o r e  s l o w i n g  down and b e g i n ­
n i n g  t h e i r  c h a r a c t e r i s t i c  apprca ch. Cows w i t h  pups were 
r a r e l y  a p p ro ach ed ;  t h o s e  t h a t  were g r o w le d  and t h r e a t e n e d  
v i g o r o u s l y ,  and s u c c e s s f u l l y  d i s c o u r a g e d  t h e  b u l l  in  a l l  
c a s e s  o b s e r v e d .  Cows w i t h o u t  pups o c c a s i o n a l l y  s u c c e e d e d  in  
d i s c o u r a g i n g  an a p p ro a c h in g  b u l l .  A l a r g e  cov/ l y i n g  n e a r  the 
w a t e r  g r o w le d ,  snapped,  and b u t t e d  tov/ard a b u l l  f o r  f u l l y  
f i v e  m in u te s ,  the l o n g e s t  c o n t in u o u s  sequence o f  s e a l  i n v e c ­
t i v e  o b s e r v e d ,  b e f o r e  t h e  b u l l  g a v e  up and went to s e a .
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A q u a t ic  b r e e d i n g  e n c o u n t e r s  were b a s i c a l l y  s i m i l a r .  A 
few b u l l s  v/ere seen c r u i s i n g  s lo w ly  abo u t ,  o c c a s i o n a l l y  a p ­
p r o a c h i n g  a p a r t i c u l a r  s e a l .  During the b r e e d in g  s e a s o n ,  
p r o p o r t i o n a t e l y  many more s e a l s  were ob se rve d  l o a f i n g  o f f ­
shore from a hauled.-out  herd than p r e v i o u s l y .  Such s e a l s  
v/ere n ot  t r a v e l i n g  and were d o i n g  l i t t l e  d i v i n g .  Some, e s p e ­
c i a l l y  m o th e rs  and pups,  appeared to be s l e e p i n g .  v e r y  
lo o s e  a g g r e g a t i o n  o f  p erh aps  200 s e a l s  might bo o b s e r v e d  in  
the w a te r  on calm days n e a r  a l a r g e  h erd  on the b e a ch .  Thus 
the l i k e l i h o o d  of  a b u l l  f i n d i n g  a r e c e p t i v e  cov/ a t  son was 
in c r e a s e d  c o n s i d e r a b l y .  B r e e d i n g  e n c o u n t e r s  a t  sea v/ere more 
v i g o r o u s  due to the i n c r e a s e d  m o b i l i t y  o f  the s e a l s .  The 
same b e h a v i o r  p a t t e r n  p r e v a i l e d  a s  on la n d ;  a ppro ach ,  ru s h  
and g r a b ,  f i g h t ,  f l i g h t . B u l l s  wore a g a in  o b se rve d  to ig n o r e  
some s e a l s  but to approach  o t h e r s .
B u l l s  are  a p p a r e n t l y  aware of  the n a t u r e  o f  the t y p i c a l  
breeding: f i g h t s ;  on one o c c a s i o n ,  v/nilc a b u l l  was p e r s i s t ­
e n t l y  (T ap -) l in g  w i t h  a cov; in  the w a t e r ,  a n o t h e r  b u l l  a p­
proached r a p i d l y .  Alien b u l l  h i  l o s t  the cov/ m o m e n ta r i ly ,  
b u l l  -,-2 im m e d ia te ly  grabbed h e r ,  and the  s t r u g : l e  c o n t in u e d .  
B u l l  /r'l swam around the p a i r ,  b i t i n g  a t  j -2 a s  the o p p o r t u n i t y  
a r o s e ,  f i n a l l y  the cow broke away and hauled out s w i f t l y .  
Both b u l l s  h a u le d  out a l s o ,  but  n e i t h e r  approached the  cow. 
L a t e r  th e  cow v/as c o l l e c t e d ,  and found to be n e a r  o v u l a t i o n .
U n f o r t u n a t e l y ,  none of the b r e e d in g  e n c o u n t e r s  o b s e r v e d  
v/ere known to  r e s u l t  in  c o p u l a t i o n .  The commencement o f
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c o p u l a t i o n  was n e v e r  o b s e r v e d ;  o n l y  p a i r s  a l r e a d y  c o p u l a t i n g  
were s e e n .  However, I  f e e l  t h e r e  i s  no doubt t h a t  e v e n t s  
d e s c r i b e d  above were b r e e d i n g  e n c o u n t e r s .  The b r e e d in g  a t ­
tem pts  o f  th e  b u l l  a p p e a r  to  be pursued  l a r g e l y  a t  random; 
the b u l l  d o e s  not seem to d e f i n i t e l y  know t h a t  a cov; i s  
r e c e p t i v e .  The b u l l ’ s s u c c e s s  i n  m a t in g  would t h e n  depend 
on f i n d i n g  a r e c e p t i v e  cow th r o u g h  c o n t in u e d  t r i a l s .  B u l l s  
were o b s e r v e d  t o  a t t a c k  s e v e r a l  cows d u r in g  t h e i r  w an d erin gs  
about the b e a c h  or t h e  w a t e r .  I f  the  cow i s  n o t  r e c e p t i v e ,  
she i s  a b l e  to r e s i s t  s u c c e s s f u l l y ,  s i n c e  she i s  u s u a l l y  
o n l y  s l i g h t l y  s m a l l e r  th an  the b u l l ,  i f  a t  a l l .
During th e  c o u r se  of o b s e r v i n g  a g iv e n  herd ,  on ly  a few  
b u l l s  w ere  s e e n  c r u i s i n g  ab o u t  a t t a c k i n g  cows.  The r e s t  o f  
the  b u l l s  in th e  herd were  s l e e p i n g  on the b e a c h .  At b e s t  
the i n c i d e n c e  o f  e n c o u n t e r s  w a s  qu ite  low p e r  u n i t  t im e .
A l t h o u g h  s e x u a l  f i g h t i n g  a p p a r e n t l y  i s  n ot  a n e c e s s a r y  
p r e c u r s o r  to  o v u l a t i o n  (H a rr is o n ,  1963, 0 . I O 3 ) ,  a s  i t  i s  
among the m u s t e l i d s ,  f i t t i n g  b y  th e  fem ale  sh o u ld  n ot  be 
s u r p r i s i n g ,  s i n c e ,  a s  T inbergen  (195b) p o i n t s  o u t ,  m a t in g  
i n v o l v e s  p s y c h o l o g i c a l  e le m e n ts  o f  c a p t u r e  f o r  t h e  female and 
" . . . m a t i n g  b e h av iou r1 t h e r e f o r e  i n v o l v e s  the  s u p p r e s s io n  o f  
escape  b e h a v io u r  i n  the  f e m a l e . 1' H i s t o l o g i c a l  e v i d e n c e  sup­
p o r t i n g  th e  b e h a v i o r a l  d a t a  with  r e s p e c t  t o  r e p r o d u c t i o n  w i l l  
be d i s c u s s e d  in t h e  s e c t i o n  on r e p r o d u c t i o n .
P l a y : P l a y  in  s e v e r a l  form s  o c c u r r e d  o c c a s i o n a l l y  th rou g h o u t
the p e r io d  o f  o b s e r v a t i o n  (May through J u l y ) .  I n m o s t
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i n s t a n c e s  p l a y  in v o l v e d  b o t h  m a le s  and fe m a l e s  t h a t  were con­
s i d e r e d  immature or p o s s i b l y  a p p r o a c h i n g  m a t u r i t y .  Through­
o u t  May and June most p la y  o b s e r v e d  i n v o l v e d  one or more im­
mature s e a l s  r o l l i n g ,  b i t i n g ,  and c h a s i n g  about the b e a c h  a t  
w a t e r ’ s e d g e .  Lone s e a l s  were o b s e r v e d  on two o c c a s i o n s  
p l a y i n g  w i t h  a b la d e  of  a l g a ,  t o s s i n g  i t  about,  r o l l i n g ,  and 
snap ping a t  i t  u n t i l  i t  f e l l  a p a r t .  On one o c c a s i o n  such 
p l a y  w as  a t  s e a ,  the o th e r  was a s h o r e .
D u r in g  the l a t t e r  p a r t  o f  t h e  pupping s e a s o n ,  and in to  
the b r e e d in g  s e a s o n ,  bo th  a d u l t  and immature s e a l s  w ere  o c ­
c a s i o n a l l y  s een p l a y i n g  in  the w a t e r .  T h e i r  p l a y  c o n s i s t e d  
o f  l a z i l y  swimming and d i v i n g  o r  subm erging.  Often th e  s e a l  
w ould  d i v e  s id e w a r d  in s t e a d  o f  f o r w a r d ,  a t  the same t im e 
b r i n g i n g  t h e  uppermost f o r e f l i p p e r  around in  a l o n g  a r c ,  and 
s l a p p i n g  the  w a t e r  w i t h  i t s  f l e x o r  s u r f a c e .  The r e s u l t  was 
s i m i l a r  to th e  a la rm  r e a c t i o n  o f  f o r e  f l i p p e r  s Japping,  but  
the p l a y  a c t i o n  was much more d e l i b e r a t e ,  s t r o n g e r ,  and 
l o u d e r .  77hen about h a l f - w a y  t h r o u g h  the s ideward d i v e ,  the 
s e a l  may sw ing i t s  h i n d q u a r t e r s  beyond th e  a x i s  of i t s  d i v e ,  
s l a p p i n g  t h e  w a t e r  w ith  i t s  h ind  f l i p p e r s  j u s t  b e f o r e  sub­
m e r g in g .  Such a q u a t i c  p l a y  w as  u s u a l l y  s o l i t a r y ,  b u t  f r e ­
q u e n t l y  was " p a r a l l e l " ,  i n v o l v i n g  more than  one s e a l  
(Bartholomew, I952) . A q u a t i c  p l a y  i n v o l v i n g  r o l l i n g  and 
s l a p p i n g  b e h a v i o r  has been a s s o c i a t e d  w i t h  b r e e d in g  b e h a v i o r  
in  h a r b o r  s e a l s  by V e n a b le s  and V e n a b l e s  ( 1957)*
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Cn s e v e r a l  o c c a s i o n s ,  p l a y  b e tw e e n  two immature i n d i ­
v i d u a l s  a t  the  w a t e r ' s  edge c o n s i s t e d  o f  c h a s i n g ,  p l a y f u l  
b i t i n g ,  r o l l i n g ,  and cl imbing, on e a ch  o t h e r .  Without h a v in g  
o b s e r v e d  normal b r e e d in g  b e h a v i o r ,  one m igh t  have i n t e r p r e t e d  
t h i s  p l a y  a s  p r e l i m i n a r y  b r e e d i n g  a c t i v i t y .  VJhile s u c h  p l a y  
may be a m a n i f e s t a t i o n  of " i n c i p i e n t  s e x u a l  developm ent"  
( G a r r i c k  and Ingham, 19 6 2 ) ,  i t  would s t i l l  be  c o n s id e r e d  
p l a y .  I t  seems l i k e l y  t h a t  t h i s  s o r t  o f  p l a y  i s  a n a la g o u s  
to t h a t  w h ic h  V e n a b le s  and V e n a b l e s  (1955> 1957> 1959) ob­
s e r v e d  p r i o r  to p u p p in g ,  and a g a i n  in  September when t h e y  
s t a t e d  b r e e d i n g  began in  S h e t l a n d .  While such p l a y  may be 
a t t r i b u t e d  t o  the a ppro ach  o f  s e x u a l  m a t u r i t y ,  p a i r s  o f  m a les  
o r  p a i r s  o f  f e m a l e s  we re o b s e r v e d  e n ga ge d  in  such p l a y  as  
o f t e n  a s  were m i x e d - s e x  p a i r s .  The c o n g e n i a l i t y  o f  t h i s  p l a y  
c o n t r a s t e d  s b r o n g ly  w i t h  the a g g r e s s i v e  e n c o u n t e r s  between 
mature b u l l s  and cows o b s e rv e d  d u r in g  the b r e e d i n g  s e a s o n .
V o c a l i z a t i o n : V o c a l i z a t i o n  in  the  h arbo r  s e a l  h a s  been de­
s c r i b e d  in d e t a i l  by  S c h e f f e r  and S l i p p  (1944)* D uring  t h i s  
s t u d y  th e  most f r e q u e n t l y  used sound was some v a r i a t i o n  o f  a 
g u t t u r a l  g r o w l ,  most re s e m b le d  in  o t h e r  c i r c l e s  by a  s u s ­
t a i n e d ,  v i g o r o u s ,  and r a t h e r  uncouth  b e l c h .  A more conven­
t i o n a l  g r o w l  or s n a r l  m igh t  be used in  c o n j u n c t i o n  w ith  the 
" b e l c h " .  Bartholomew and C o l l i a s  (1962) termed th e  t h r e a t  
v o c a l i z a t i o n  of t h e  n o r t h e r n  e l e p h a n t  s a i l  cow a " b e l c l i -  
r o a r " .  I t s  use b y  e le p h a n t  s e a l  cows was e s s e n t i a l l y  th e  
same a s  t h a t  o f  i t s  v o c a l  c o u n t e r p a r t  among h a r b o r  s e a l s ,
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i . e .  d i s p u t e s  over  h a u l - o u t  p o s i t i o n ,  d e fe n s e  of  pup a g a i n s t  
a t t a c k  or  d i s t u r b a n c e ,  and to w a r d  y e a r l i r g s ,  p e o p l e ,  sea 
l i o n s ,  o r  o t h e r  i n t r u d e r s .  The e l e p h a n t  s e a l  b u l l ,  however,  
u s e s  d i f f e r e n t  t h r e a t  sounds,  b u t  th e  h a r b o r  s e a l  b u l l  does 
n o t ,  p e r h a p s  a n o th e r  i n d i c a t i o n  o f  the l e s s  f o r m a l i z e d  s o c i a l  
o r g a n i z a t i o n  o f  h a r b o r  s e a l s .
When s e p a r a t e d  f o r  some t im e  from i t s  m other ,  o r  d e­
s e r t e d  and a l o n e ,  a p u p ' s  c a l l  was a h oa rse  "m aaa-a",  as  
S c h e f f e r  and S l i p p  (1944) have n o t e d .  D e s e r t e d  pups in  
groups did n o t  u s u a l l y  b l e a t  u n l e s s  t h e y  were removed from 
th e  g rou p .  D u r in g  th e  peak o f  pupping a t  T u giaak  I s l a n d ,  and 
a t  A i a l i k  Bay, the b l e a t i n g  o f  pups was a lm ost  c o n s t a n t ,  and 
was a u d i b l e  up t o  2 m i l e s  on f a v o r a b l e  days  a t  A i a l i k  B a y .  
A t te n d e d  pups were not o b s e r v e d  b l e a t i n g  w h i le  w i t h  t h e i r  
m o t h e r s .  When approached on t h e  b e a ch ,  a pup would f r e q u e n t ­
l y  snap a t  th e  i n t r u d e r ,  and e i t h e r  g r o w l  o r  h i s s  a s  w e l l .
E m iss io n  o f  underw ater  sounds b y  sea mammals has  been 
i n v e s t i g a t e d  in re c e n t  y e a r s .  P o u l t e r  [ I S ' o J )  found t h a t  sea  
l i o n s ,  Z a lo p h u s  c a l i f o  r n i a n u s , when a p p ro a ch in g  fo o d  thrown 
in  t h e  w a t e r ,  e m i t t e d  sounds t h a t  were s i m i l a r  to s o n a r .  
S c h e v i l l  e t  a l .  (1963) found t h a t  P h o ca  v i t u l i n a  c o n o o l o r , 
the American A t l a n t i c  s u b s p e c i e s ,  and P. v .  l a r g h a  e m i t t e d  
low  f r e q u e n c y  im p u ls e s  when n e a r i n g  fo o d  used to d ecoy  them. 
The l a t t e r  i n v e s t i g a t o r s  f e l t  t h a t  the im p u lse s  had a b o u t  a 
3 m e te r  r a n g e .
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R e p ro d u c t io n
Tiie r e p r o d u c t i v e  c y c l e  and the c o r p us lu teu rn ; On the b a s i s  
o f  b e h a v i o r  and the specimens d i s c u s s e d  below, the a p p r o x i ­
mate t im in g  o f  trie main p e r i o d s  in  the r e p r o d u c t i v e  c y c l e  may 
be o u t l i n e d  as  f o l l o v / s : P u p p i n g , - - 4  Hay or s l i g n t l y  e a r l i e r
to  2p June; P u r s i n g , — l a t e  May to m i d - J u l y ;  O v u la t io n  ana 
m a t i n g , — l a t e  June to the end o f  J u l y ;  I m p l a n t a t i o n , — l a t e  
August to l a t e  September. The e v id e n c e  f o r  t h i s  d e l a y  in  
i m p l a n t a t i o n  i s  d i s c u s s e d  s t a r t i n g  on pare  61 .
The b e h a v io r  o f  mature s e a l s  d u r in g  the m a t in g  p e r io d  
s u g g e s t e d  t h a t  cows s t i l l  n u r s i n g  pups were not r e c e p t i v e  to 
m ating  and t h e r e f o r e  v/ere p r o b a b l y  n ot  c l o s e  to b e i n g  in  
e s t r u s .  On comparable  d a t e s ,  mature cows which had 110 pups 
were o b s e r v e d  in  breeding: e n c o u n t e r s  w i t h  b u l l s .
Ho r i p e  f o l l i c l e s  were found in  the o v a r i e s  o f  ten  l a c -  
t a t i n g  cows c o l l e c t e d  from 2d May through 12 J u l y .  The l a r g ­
e s t  f o l l i c l e  found in  the  l a  eta. t i n g  cows measured 6 .0  x  6.0 
mm. The l a r g e s t  f o l l i c l e  found i n  a p o s t - l a c t a t i n g  cow meas­
ured IQ x  15 mm. From Table  1 i t  i s  a p p a re n t  t h a t  f o l l i c l e s  
were approaching, o v u l a t i o n  in  the o v a r y  l a c k i n g  a corpu s  
luteurn o f  cows wmich had com pleted  l a c t a t i o n  o r  newly mature 
cows. One newly mature cow was a p p r o a c h in g  o v u l a t i o n  on 9 
J u l y ,  and a n o th e r  had o v u l a t e d  by 23 J u l y ,  w h ic h  s u g g e s t s  
t h a t  t h e  t im in g  o f  o v u l a t i o n  in  m ature ,  n u l l i p a r o u s  cows c o r ­
respond ed  r o u g h ly  to the timing; o f  o v u l a t i o n  in  p r im ip a ro u s  
and m u l t i p a r o u s  cows.










dole 1. Relationship o f  f o l l i c l e  development to reproductive status and tiie 
presence o f  the corpus lute urn. I.r = number o f  o v a r i e s ;  (1) number o f  
f o l l i c l e s  in ovar ies  l a c k i n g  a corpus lute  uni; (1) number o f  f o l l i c l e s  in 
ovar ies  c o n t a i n i n g  a corpus lu te urn; (3) diameter i n  mm of l a r g e s t  f o l l i c l e s  
in ovar ies  lack ing a corpus l u t e  uni; (4) diameter in mm o f  la rges t  f o l l i c l e s  
in ovar ies  c o n t a ining a corpus l u t e urn.
R e p ro d u c t iv e
s t a t u s (1) (2 ) (3 ) (4 )
o f  the  s e a l s L • J 1. LrO 7 - jcL 05 L hi. q2
Late
p reg n a n cy 4 -7 Cy - : 154.92 ZL 15 52.33 4 10.0 2.73 4 0.5 8.24
Lac t a  ting. 10 39 I 6 0 .I 6 10 29 49o 4 10 7-0 0.82 10 5.0 2 .1 2
F o s t -
l a c t a t i o n 3 23
00•0*~-'4- *7 5 39.00 3 I 0 . 5 5.40 2 4.0 10.13
Fo s t -
o v u l a t i o n 4 p p 4 4 .6 7 4 18 68.25 4 5 0 n cP 1 •>-’ 4 4 .6 2.23
E a r l y
oregn ancv 5 IQ 57.50 5 14 45.60 5 6.0 l.Oy 5 C I- o.p 3.43




Because some c o n f u s i o n  o f  meaning may a r i s e  in  t e r m i n o l ­
ogy r e f e r r i n g  to  t h e  corpus  luteurn and corpus  a l b i c a n s ,  the 
t e r m in o l o g y  used in  t h i s  s tu d y  i s  d e f i n e d  a s  f o l l o w s :
1 . P r e - i m p l a n t a t i o n  c o rp u s  luteurn; th e  corpus  luteurn 
from th e  time i t  i s  formed a f t e r  o v u l a t i o n  to  th e  time 
o f  i m p l a n t a t i o n .
2 . Corpus luteurn o f  e a r l y  p re g n a n cy;  th e  corpus luteurn 
found in  a s s o c i a t i o n  w i t h  an  embryo or  o t h e r  e v i d e n c e  o f  
e a r l y  p r e g n a n c y .
3 . Corpus luteurn o f  l a t e  p re g n a n c y ;  th e  corpus  luteurn 
found i n  a s s o c i a t i o n  w i t h  a term o r  n e a r- te rm  f e t u s . '
4 .  Corpus luteurn o f  l a c t a t i o n ;  th e  corpus luteurn found 
i n  l a c t a t i n g  f e m a l e s .
5 .  Corpus luteum o f  p o s t - l a c t a t i o n ;  the corpus  luteum  
found in  fe m a le s  which had c e a s e d  l a c t a t i n g  s i g n i f i c a n t ­
l y .  M ilk  o c c a s i o n a l l y  c o u ld  be found by making a deep 
i n c i s i o n  in  the mammaries. In  t h i s  s tu d y ,  " p o s t ­
l a c t a t i o n "  a l s o  i m p l i e s  t h a t  o w l a t i o n  has not  y e t  t a k e n  
p l a c e  *
6 . Corpus a l b i c a n s ;  the co rp u s  luteum i s  c o n s i d e r e d  to 
be a corpus a l b i c a n s  a f t e r  a new o v u l a t i o n  o c c u r s ,  and 
a new corpus luteum  b e g i n s  to  form .
The s i t e  o f  o v u l a t i o n  on th e  o v a r y ' s  s u r f a c e  c l o s e s  
r a p i d l y ,  but the  f o l l i c u l a r  c a v i t y  r e q u i r e s  some time to f i l l  
w i t h  the  l u t e i n i z e d  t i s s u e  o f  th e  membrana g r a n u lo s a  ( H a r r i ­
son, 19 6 2 ) .  I n f o l d i n g  of  th e  f o l l i c l e  w a l l s  a f t e r  o v u l a t i o n
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and l u t e i n i z a t i o n  o f  the  g r a n u l o s a  l a y e r  b o t h  a i d  in  o b l i t e r ­
a t i n g  th e  f o l l i c u l a r  c a v i t y .  The p r e - i r a p l a n t a t i c n  c o rp u s  
luteum a p p e a r s  l o o s e l y  p acked  w i t h  l u t e a l  t i s s u e ,  and may n ot  
become c o m p l e t e l y  f i l l e d  f o r  some t im e .
The corpus  lu teu m  o f  e a r l y  p re g n a n cy  i s  s i m i l a r  m acro-  
s c o p i c a l l y  to the p r e - i m p l a n t a t i o n  corpus  luteum , a l t h o u g h  
some changes are  e v i d e n t .  B o th  a re  a y e l l o w i s i i - t a n  c o l o r .  
Four o f  the f i v e  c o r p o r a  l u t e a  o f  e a r l y  p regnan cy  found were 
compact a p p e a r i n g ,  but  one corp u s  luteum was o f  a r a t h e r  
l o o s e  s t r u c t u r e ,  w i t h  t h e  re m a in s  o f b l o o d  and f l u i d  around 
the  p e r i p h e r y  and i n t r u d i n g  i n t o  the body o f  the  corpus  
luteum. A lth o u g h  t h e  appearan ce  o f  t h e  l o o s e l y  s t r u c t u r e d  
corp us  luteum s u g g e s t e d  a r e c e n t  f o r m a t io n ,  i t  v/as a s s o c i a t e d  
w ith  th e  l a r g e s t  embryo o f  a s e r i e s  c o l l e c t e d  in  l a t e  O cto­
b e r .  In  o n l y  one co rp u s  luteum o f  earl ;/  p re g n a n c y  was an un­
l u t e i n i z e d  core  found a t  the c e n t e r .  In the  o t h e r  c o r p o ra  
l u t e a  o f  e a r l y  preg n an cy  the c h a r a c t e r i s t i c  w h i t e ,  c o n n e c t i v e  
t i s s u e  c e n t e r  ( F i s h e r ,  1954b.) had formed in  a p o s i t i o n  a n a l o ­
gous to t h a t  p r e v i o u s l y  o c c u p ie d  by the  u n l u t e i n i z e d  c o r e .
O rgan ized  v a s c u l a r i z a t i o n  v/as more n o t i c e a b l e  in  c o r p o ra  
l u t e a  o f  e a r l y  p re g n a n cy  than  in  y o u n g e r  c o r p o r a ,  but few  
o t h e r  d i f f e r e n c e s  v/ere g r o s s l y  e v i d e n t .  The data  in Table  2 
show t h a t  t h e r e  i s  some i n c r e a s e  in  the s i z e  o f  c o r p o r a  l u t e a  
from the  time o f  f o r m a t io n  to e a r l y  p re g n a n c y .
A cow c o l l e c t e d  on 1 November a p p a r e n t l y  had f a i l e d  to 
m a i n t a i n  p r e g n a n c y .  There was no e v id e n c e  o f  p regnan cy  in










Table 2. Ro la t ior .s l ip  of sine o f  the corpus luteun and reproductive status o f  tiie 
sea l ,  and a surininry of counts and neusur orients of corpora a lb ic sn t ia .
17 = number of structures; measurements in ram.
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the u t e r u s ,  and the corpus luteum  was somewhat s m a l l e r  than 
those o f  s e a l s  in  e a r l y  p re g n a n c y ,  and was dark g r e y -b ro w n ,  
w i t h  a r e d d is h  c a s t  due to e x t e n s i v e  v a s c u l a r i z a t i o n .
McLaren (195$, p . 50) i l l u s t r a t e s  a corpus luteum w ith  the  
same c h a r a c t e r i s t i c s ,  t a k e n  from a r i n g e d  s e a l  which was n o t  
p r e g n a n t  " . . . l o n g  a f t e r  i m p l a n t a t i o n  t i m e . "  Such a c o r p u s  
luteum was p r o b a b ly  r e g r e s s i n g  a f t e r  t h e  b l a s t o c y s t  or embryo 
d i e d .  I t  seems u n l i k e l y  t h a t  th e  co rp u s  would have d eveloped  
to th e  s i z e  and com pactness  t h a t  i t  d id ,  i f  i t  were n ot  a s s o ­
c i a t e d  w i t h  a d e v e l o p i n g ,  f e r t i l i z e d  e g g  (Amoroso and Fin n ,  
19 6 2 ) .
Corpora l u t e a  o f  s e a l s  c o l l e c t e d  i n  l a t e  p re g n a n c y  were 
v e r y  compact ap pearirg  , l i g h t  y e l l o w i s h - t a n  b o d i e s  o c c u p y in g  
much o f  the volume o f  th e  o v a r y .  The c o r p u s  luteum  o f  s p e c i ­
men number 4 “ 64 weighed 5*0 g ,  w h i le  the rem ain der  o f  the 
o v a r y  weighed 4 g .  V a s c u l a r i z a t i o n  was n ot  so e v i d e n t  in  
c o r p o r a  l u t e a  o f  l a t e  pregnan cy  as i t  was in  c o r p o r a  l u t e a  o f  
e a r l y  p re g n a n cy ,  p r o b a b l y  due to the  in c r e a s e  in  volume o f  
the l u t e a l  t i s s u e .  The c o n n e c t i v e  t i s s u e  e le m e n ts  d i d  not  
ap p ea r  to have d e v e lo p e d  as f u l l y  in  corp ora  l u t e a  o f  l a t e  
p re g n a n cy  a s  they  had in  t h e  c o r p o ra  l u t e a  o f  l a c t a t i o n ,  or 
in  r e g r e s s i n g  corpora  o f  l a t e r  s t a g e s .
H a r r is o n  ( i9 6 0 ,  1962) s u g g e s t e d  t h a t  i n  h a rb o r  s e a l s  the  
corpus  luteum r e a c h e d  i t s  g r e a t e s t  s i z e  during l a c t a t i o n .
The s i g n i f i c a n c e  o f  th e  d i f f e r e n c e  in  mean l e n g t h s  o f  corpora  
l u t e a  o f  l a t e  p re g n a n c y  and corpora  l u t e a  o f  l a c t a t i o n  was
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t e s t e d ,  u s i n g  th e  t_ t e s t .  The mean . le n g t h s  a s  g i v e n  in  T a b le  
2 were found to be s i g n i f i c a n t l y  d i f f e r e n t  a t  the  99 p e r c e n t  
c o n f i d e n c e  l e v e l .  The mean w id th s ,  however,  were found to be 
s i g n i f i c a n t l y  d i f f e r e n t  at th e  94 p e r c e n t  c o n f i d e n c e  l e v e l ,  
a l t h o u g h  th e  c a l c u l a t e d  v a l u e  o f  t_ ( 2 .1 5 5 )  was d o s e  to the 
t a b u l a r  v a l u e  o f  t_ ( 2 . 1 7 9 ) *  On the  b a s i s  o f  the  s m a l l  sample 
i n  t h i s  s t u d y ,  however,  i t  seams l i k e l y  t h a t  c o r p o r a  l u t e a  
a t t a i n  t h e i r  g r e a t e s t  s i z e  in  l a t e  p r e g n a n c y .  - —
i ’i s h e r  (1954a.) has n o te d  t h a t  th e  c o rp u s  luteum b e g in s  
to  d i s p l a y  m i c r o s c o p i c  s i g n s  of r e t r o g r e s s i o n  in  l a t e  p r e g ­
n an cy ,  a l t h o u g h  i t  app ea rs  f u n c t i o n a l  m a c r o s c o p i c a l l y .  How­
e v e r ,  H a r r is o n  (i960) s t a t e s  t h a t  th e  corpus  luteum o f  the 
h a rb o r  s e a l  shows s igns  o f  00s t - p a r t u r i e n t  r e j u v e n a t i o n ,  but 
t h a t  d e g e n e r a t i o n  s t a r t s  1 week a f t e r  p a r t u r i t i o n ,  and by 6 
weeks a f t e r  p a r t u i t i o n  the  co rp u s  lu teu m  has become a corpus 
a l b i c a n s .
The v a r i a t i o n  in  appearance among c o r p o r a  l u t e a  c o l l e c t ­
ed from l a c t a t i n g  cows was r e l a t e d  to th e  t im e which had 
e l a p s e d  s in ce  p a r t u r i t i o n .  Thus the c o r p u s  luteum o f  s p e c i ­
men number 8-64 a ppeared  a n a lo g o u s  to  co rp o ra  l u t e a  o f  l a t e  
p r e g n a n c y ,  and t h e  c o n d i t i o n  o f  the p l a c e n t a l  s c a r  i n d i c a t e d  
t h a t  t h e  s e a l  had pupped q u i te  r e c e n t l y .  L a c t a t i n g  s e a l s  
c o n s i d e r e d  to have pupped e a r l i e r  w i t h  r e s p e c t  t o  the c o l l e c ­
t i o n  date on the b a s i s  o f  u t e r i n e  c o n t r a c t i o n  and h e a l i n g ,  
had c o r r e s p o n d i n g l y  s m a l le r  co rp o ra  l u t e a ,  and t h e  c o n n e c t iv e  
t i s s u e  netw ork  in  the corpora l u t e a  was more p r o m in e n t .  The
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t r e n d s  o f  d i m i n i s h i n g  s i z e  o f  t h e  corpora  l u t e a  and an i n ­
c r e a s e  in  the amount o f  c o n n e c t i v e  t i s s u e  found in  th e  '
c o r p o r a  co n t in u e d  th r o u g h  th e  p o s t - l a c t a t i o n  p h a s e .
One mature s e a l  c o l l e c t e d  d u r i n g  the p upping s e a s o n  (29 
May) was n o t  p r e g n a n t ,  nor did i t  a p p e a r  to have pupped in  
t h e  c u r r e n t  s e a s o n .  N e i t h e r  a c o r p u s  luteum n o r  l a r g e  
f o l l i c l e s  w ere  found in  the o v a r y .  However, a co rp u s  a l b i ­
cans 7 x  6 ram i n  s i z e  was foun d ,  s u g g e s t i n g  t h a t  f e r t i l i z a ­
t i o n  had o c c u r r e d  in  the p r e v i o u s  b r e e d in g  s e a s o n ,  sometime 
a f t e r  w h ic h  t h e  c o n c e p t u s  d i e d .
B e c a u s e  o f  th e  p r o t r a c t e d  p e r i o d s  o f  pupping,  l a c t a t i n g ,  
and m a t i n g ,  i t  i s  d i f f i c u l t  to g i v e  m e a n in g f u l  i n c l u s i v e  
d a t e s  f o r  the v a r i o u s  p e r i o d s  o f  r e p r o d u c t i v e  a c t i v i t y .
S e a l s  were known to have pupped a s  e a r l y  a s  5 May, and f e ­
m ales  i n  l a t e  p r e g n a n c y  were  c o l l e c t e d  on 25 May and 22 J u n e .  
L a c t a t i n g  cows were c o l l e c t e d  on s e v e r a l  d a t e s  from 29 May 
th ro u g h  12 J u l y .  Those s e a l s  p a s t  l a c t a t i o n  and a p p r o a c h in g  
o v u l a t i o n  were c o l l e c t e d  from 7 J u l y  th r o u g h  12 J u l y ,  s e a l s  
which had o v u l a t e d  and had d e v e l o p in g  c o r p o ra  l u t e a  were 
c o l l e c t e d  from 8 J u l y  th ro u g h  6 A u gu st .  The h e i g h t  o f  pup­
p i n g  was c o n s i d e r e d  t o  be ab o u t  11 June, and c e a s e d  about  25 
June. The p r o p o r t i o n  o f  a t t e n d e d  pups was d e c l i n i n g  n o t i c e a ­
b l y  by 12 J u l y ,  but much o f  t h e  pup crop had b e en  h a r v e s t e d  
by the time weaned pups became e v i d e n t .  I  e s t i m a t e d  t h a t  
l a c t a t i o n  l a s t e d  5 to  4 w e e k s .  H a r r is o n  (1965) e s t i m a t e d  the 
l a c t a t i o n  p e r i o d  o f  P .  v .  v i t u l i n a  as 4 6 w e e k s ,  ba sed  on
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o b s e r v a t i o n s  o f  c a p t i v e  s e a l s .  He a l s o  s u g g e s t e d  t h a t  o v u l a ­
t i o n  o c c u r s  2 t o  4 weeks a f t e r  l a c t a t i o n  en ds.  Nhile  the  i n ­
f o r m a t i o n  from t h e  p r e s e n t  s t u d y  i s  not c o n c l u s i v e ,  i t  seems 
l i k e l y  t h a t  t h e  m a j o r i t y  o f  s e a l s  had e n t e r e d  e s t r u s  by the 
end o f  l u l y ,  which s u g g e s t s  t h a t  l i t t l e  more th an  2 weeks 
e l a p s e d  betv/een th e  end o f  l a c t a t i o n  and th e  o n s e t  o f  e s t r u s .  
However,  I  c o l l e c t e d  r e l a t i v e l y  fe w  s e a l s  in  A u g u s t  and a 
l a r g e r  sample may a l t e r  t h i s  v ie w .
On th e  b a s i s  o f  th e  specimens examined, I  con clud ed  t h a t  
th e  female n o r m a l l y  b e a r s  a pup each  y e a r ,  a s  H a r r i s o n  (1963) 
c o n c lu d e d  was th e  c a s e  in  P. v .  v i t u l i n a . I n  92 p e r c e n t  o f  
the m u l t i p a r o u s  f e m a l e s  c o l l e c t e d  e v i d e n c e  was found o f  
e i t h e r  two s u c c e s s i v e  p r e g n a n c i e s ,  or o f  two s u c c e s s i v e  annu­
a l  o v u l a t i o n s .  The e v id e n c e  f o r  an n u a l  o v u l a t i o n  o r  an n u al  
o v u l a t i o n  and p re g n a n c y  c o n s i s t e d  o f  some co m b in a t io n  o f  a 
corpu s  luteum , a r i p e  f o l l i c l e ,  a c o r p u s  a l b i c a n s ,  and a p l a ­
c e n t a l  s c a r  or a f e t u s .  One o f  the two e x c e p t i o n s ,  a 1 3 -  
y e a r - o l d  cow, had pupped in  the c u r r e n t  s e a s o n  and was l a c ­
t a t i n g ,  but  a c o r p u s  a l b i c a n s  was n ot  found,  and o v u l a t i o n  
was not imminent s i n c e  l a c t a t i o n  was not c o m p le te d .  A p l a ­
c e n t a l  s c a r  r e s u l t i n g  from p a r t u r i t i o n  in  June becomes q u i t e  
i n d i s t i n c t  a s  e a r l y  a s  A u gu st ,  and t h e r e f o r e  p l a c e n t a l  s c a r s  
a r e  o f  l i t t l e  v a l u e  in  d e t e r m in in g  the  number o f  p r e g n a n c i e s  
an a n im a l  has  e x p e r i e n c e d .
No more than one r i p e  f o l l i c l e  o r  one new co rp u s  luteum 
was o b s e r v e d  in  the o v a r i e s  o f  a n y  mature s e a l .  On the b a s i s
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of corpora lu tea  and f o l l i c l e s  observed, i t  was concluded 
that normally only one f o l l i c l e  reaches ovu latory  condition 
each year*
The corpus a lb ica n s? The t r a n s i t io n  from a l a t e  corpus 
luteun o f  l a c ta t io n  to a corpus albicans has l i t t l e  e f f e c t  on 
the macroscopic appearance o f  the corpus. Vascular elements 
have a lready disappeared, and the f ib rous  network increases 
in development as the corpus a lb icans prows o ld er .
The corpus luteum continues to diminish in sine tarough 
the p o s t - la c ta t io n  -period before becoming a corpus a lb icans 
a f t e r  ovu la t ion ,  when i t  seems to repress ra p id ly .  yhree 
corpora lu tea  o f  p o s t - la c ta t  ion averaged 12.0 n  S.O mm in 
c ross -sec t ion ,  while three corpora a lb ican t ia  which were con­
sidered to nave been the corpora lutea o f  the most r ecen t ly  
past pregnancy averaged 3*5 x 4.5 nm.
V is ib l e  corpora a lb ica n t ia  a l l  had the c a a r a c i e r i s t i c  
white, s t e l l a t e ,  connective t issue pattern to some degree*
The corpus a lb icans i s  a dull  orange co lo r  i n i t i a l l y ,  and i t  
may re ta in  tn is  c o lo r  f o r  as long, as i t  p e r s is t s .  Some cor ­
pora, however, fade to a pale straw co lo r  which blends with 
the body o f  the ovary. There does not seem to be a con s is t ­
ent r e la t ion sh ip  between estimated age o f  the corpus and i t s  
c o lo r  or sine, except that now corpora alb icant ia are usually 
la rge r  than those severa l  months or no re o ld .
In the ovar ies  examined, a l te rnate  ovu lat ion between 
ovar ies  in successive breeding seasons was the usual
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
52
s i tua t ion .  The r ipe  f o l l i c l e  o f  the current season v/as not 
observed to develop in the ovary contain ing the currently  
ac t ive  corpus luteurn. However, in f i v e  mature s ea ls  where a 
corpus luteum and one or more corpus a lb ican t ia  were found, 
two corpora a lb ican t ia  were found in one ovary and none in 
the second ovary, or a corpus luteum and a corpus a lb icans 
were found in the same ovary. Thus of 2p sen.Is in which the 
pattern o f  ovulation could be assessed, f i v e ,  or 20 percent, 
had evidence of having ovulated tv/ice in succession from the 
same ovary. F isher (1954^0 found that a l te rna te  ovu lat ion  
was General ly  the case in tlie harp sea l  but that exceptions 
occurred; he also observed the same phenomenon among harbor 
sea I s .
Rapid regress ion  o f  the corpora a lb ican t ia  precluded 
obta in ing  an accurate estimate o f  past reproductive  p e r fo r ­
mance. Table 3 shows the number of corpora a lb ic a n t ia  found 
in seals o f  each age group. The numbers o f  corpora a l b i ­
cantia wnich v/oulu be expected i f  maturity occurred at 4 
years of age, and a t  3 yeans of ape, and assuming that preg­
nancy was annual, are a lso  included, n i l  the sea ls  repre­
sented in Table 3 v/ere mature, .after ovu la t ion , a new corpus 
luteum forms, and the previous corpus luteum i s  then consid­
ered a corpus a lb ic -ns .  Thus a 5 - fea r -o Id  soul which f i r s t  
bred at 4 years of age would not have a corpus a lb icans ,  but 
at about 5 years and 2 months of age, or a f t e r  ovulation, a 
cornus albicans would be present.
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Table 3 . Numbers o f  corpora a lb ican t ia  observed and numbers 
expected i f  corpora a lb ican t ia  were p e rs is ten t .
N s number o f  seals.
Age 1^ ) N Ob s. Exp.(2)
Exp.
( ? )
4 2 0 0 0
4+ 3 1 0 3
5 4 1 0 3
5+ 2 3 2 4
b+ 1 1 2 3
7 2 2 4
3
6
7+ 1 1 4
8+ 2 3 8 10
1 1 1 1 6 7
11+ 1 l n( 8
12 1 2 7 8
13 1 0 8 Q
15
17
1 ■ 0 10 i i
2 4 24 26
18 1 1 13 14
18+ l 1 14. 15
21 1 1 16 i?
22 2 4 34 3 b
2 6 1 2 2 2 23
28 _ 1 _ 2 i 2 4
Tota ls 31 33 203 231
(1) 4 +, 5 + , e t c .  ind icate  that both the b irthday and ovula­
t ion  have passed.
(2 ) Assuming maturity  at 4 years o f  ape and annual pregnancy.
(3 ) Assuming maturity  at 3 years o f  age and annual pregnancy.
A ve rag e  o b s e r v e d  c o r p o ra  a l b i c a n t i a  p e r  s e a l  = 1.06 
" e x p e c t e d  u 11 " " (2) * 5.5
« « .« >< » » (3) = 7 . 5
Percent o f  the expected corpora a lb ican t ia
which were a c tu a l ly  found: (2) -  15.3
(3) = H .3
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A l l  s e a l s  in  tJbeir fo u rth ,  y e a r  were mature a t  the time 
o f  c o l l e c t i o n .  Number 20-63,  one o f  th e  4 " y e a r - o l d s ,  ? a^s 
n u r s i n g  a pup a t  the  t im e o f  c o l l e c t i o n ,  i n d i c a t i n g  t h a t  she 
had mated a t  3 y e a r s  o f  a g e .  Of t h e  t h r e e  s e a l s  j u s t  o v e r  4 
y e a r s  o l d ,  one had become mature a t  3 y e a r s  o f  a g e .  I n  the 
5 - y e a r - o l d  age grou p,  one s e a l  had m atured a t  3 y e a r s  o f  a g e ,  
w h i l e  the  o t h e r  t h r e e  s e a l s  had matured a t  4 y e a r s  o f  a g e .
One o f  the s e a l s  j u s t  ov e r  5 y e a r s  o ld  had matured a t  3 y e a r s  
o f  a g e ,  s i n c e  i t  had two c o r p o r a  a l b i c a n t i a ,  w h i le  the  o t h e r  
s e a l  a p p a r e n t l y  matured a t  4 y e a r s  o f  a g e ,  or p o s s i b l y  one 
corpus  a l b i c a n s  had r e g r e s s e d  c o m p l e t e l y .  Of the  11 s e a l s  in  
age groups 4 th ro u g h  5 + j f i v e  had matured a t  3 y e a r s  o f  a g e .  
In  o l d e r  s e a l s ,  d e te rm in in g  the  age a t  m a t u r i t y  i s  more d i f ­
f i c u l t  . The one s e a l  in  age group 6+ may have m atured a t  5 
y e a r s  o f  a g e ,  a s  t h e  lone  corpus  a l b i c a n s  i n d i c a t e s .  How­
e v e r ,  i t  i s  e v i d e n t  t h a t  in  th e  o l d e r  a g e  g r o u p s ,  corpora  
a l b i c a n t i a  a r e  not a c c u m u l a t i n g  as one w ould  e x p e c t  i f  the  
c o r p o r a  were p e r s i s t e n t  f o r  s e v e r a l  y e a r s .  An a v e ra g e  o f  
about one corpus a l b i c a n s  i s  found in  e ach  a d u l t  fem ale  s e a l .
The d a ta  s u g g e s t  that  c o i p o r a  a l b i c a n t i a  most f r e q u e n t l y  
p e r s i s t  a b o u t  1  y e a r ,  b u t  may p e r s i s t  l e s s  th an  1  y e a r ,  o r  up 
to  2 y e a r s .  In  s e a l s  o v e r  20 y e a r s  o l d ,  th e  p r o p o r t i o n  o f  
co rp o ra  a l b i c a n t i a  t h a t  p e r s i s t  l o n g e r  th an  one y e a r  r i s e s  
somewhat. Lav/s (1953k) f e l t  t h a t  c o r p o r a  l u t e a  were com­
p l e t e l y  r e s o r b e d  w i t h i n  a y e a r  in  most south ern  e l e p h a n t  
s e a l s .  F i s h e r  (1954k.) found t h a t  in  the  harp s e a l  a l l  the
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c o r p o r a  a l b i c a n t i a  p e r s i s t e d  up to  about 10 y e a r s  o f  a g e ,  o r  
a s  much as  5 y e a r s  a f t e r  m a t u r i t y .  T h e r e a f t e r  one corpus  a l ­
b i c a n t i a  was l o s t  and one g a in e d  e a ch  y e a r ;  h ow ever ,  co r p o ra  
a l b i c a n t i a  ap p eared  to  accum ulate  somewhat in  s e a l s  o v e r  20 
y e a r s  o l d .
An e x a m in a t io n  o f  t h e  o v a r i e s  o f  e i g h t  2- y e a r - o l d  s e a l s  
and two 3 ~ y e a r - o l d  s e a l s  showed t h a t  a l l  were immature.
In most s t u d i e s  o f  p i n n i p e d s  th e  a u t h o r s  seem to assume 
t h a t  th o se  c o r p o ra  a l b i c a n t i a  o b s e r v e d  i n  t h e  o v a r i e s  v/ere 
a s s o c i a t e d  w i t h  p r e g n a n c y .  Lav/s (1953b_, p»25) s t a t e s  t h a t  
" m i s s e d ” p r e g n a n c i e s  a r e  not  r e p r e s e n t e d  by p e r s i s t e n t  c o r ­
p o r a  a l b i c a n t i a ,  but  he d oe s  n o t  d i s c u s s  t h e  e v i d e n c e  f o r  
t h i s  c o n c l u s i o n .  Maximow and Bloom (1957> P»5 -^3 ) note  t h a t  
i n  the  human t h e  c o rp u s  luteum o f  p r e g n a n c y  i s  l a r g e r  and 
p e r s i s t s  l o n g e r  b e f o r e  becom ing a corp us  a l b i c a n s  than does a 
corpus  luteum o f  m e n s t r u a t i o n .  They a l s o  s t a t e  t h a t  the s c a r  
r e s u l t i n g  from  a co rp u s  luteum  o f  p re g n an cy  i s  l a r g e r  and 
p e r s i s t s  l o n g e r  than the s c a r  o f  a c o r p u s  luteum o f  m en strua­
t i o n .  Amoroso and Finn (19&2, P . 454) n o te d  t h a t  i n  most a n i ­
m a ls  corpora  l u t e a  o f  n o n -p re g n an t  c y c l e s  do n o t  p e r s i s t  as  
l o n g  a s  co x p o ra  l u t e a  o f  p re g n a n c y ,  b u t  th a t  e x c e p t i o n s  to  
t h i s  g e n e r a l i z a t i o n  a r e  known.
In  th e  p r e s e n t  study  I have assumed t h a t  c o r p o ra  a l b i ­
c a n t i a  r e s u l t i n g  from  p r e g n a n c i e s  p e r s i s t  l o n g e r  than corpora  
a l b i c a n t i a  o f  n o n -p re g n a n t  c y c l e s .  The e v i d e n c e  found in  
t h i s  s t u d y  i n d i c a t e s  t h a t  c o r p o r a  a l b i c a n t i a  most f r e q u e n t l y
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repress w ith in  about a year; i f  d i f f e r e n t i a l  regression 
occurs, i t  would seem that the large ,  w e l l  developed corpus 
luteum o f  pregnancy would require more time to become com­
p l e t e l y  resorbed than a smaller corpus luteurn. o f  non­
pregnancy. hhile a corpus luteum Tcnov/n to be associated with 
a non-pregnant cycle was not found, the smaller s i - e  and ab­
normal appearance o f  the corpus luteum assoc ia ted  w ith ea r ly  
prenatal death o f  the conceptus in one seal suggests that a 
corpus luteum o f  a non-pregnant cycle  would be resorbed in 
much l e s s  than a year.
In Table 4 the weights o f  ovar ies  from immature seals are 
grouped by age. Harrison (ldbO) snowed that gonads o f  harbor 
seal fe tuses  were precoc ious ly  enlarged and these data r e ­
f l e c t  the same condit ion, .after a marlcea dec l ine  in weight 
following, b ir th ,  ovary weight s increase as the sea l  approaches 
sexual m atur ity .
Table 4* Ovary weights o f  immature seals.  X = 
number o f  o va r ies ;  (1) = tern  fe tuses  
and newborn pups; we ight in g .
Age 7 , f v r c j  2 Range
C m o ^ ' b 5 . 0 0 . 1 7 3 * 5  - < » 5
1  m o n 2.0 0.O2 5 . 0  -  1 . 0
1  m o 2 b 1 . 0 O . O 5 1 . 5  -  0 . 5
5 * 5  1 1 1 0 28 0 . 5 0  . 0 0 1 . 0  -  0 . 5
1  yr
4
1 . 0 0  . 0 0 1 . 0
1 . 5  y r
1 0 0 . 5 0 . 0 7 1 . 0  -  0 . 5
2 y r Q l .S 0 . 9 7 3 . 5  -  1 . 0
3  y r
2
3 * 0
0.00 3 * 0
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A f t e r  s e x u a l  m a t u r i t y  i s  r e a c h e d  the  r e p r o d u c t i v e  s t a t u s  
o f  th e  s e a l  s t r o n g l y  a f f e c t s  o v a r y  w e i g h t .  The d a t a  in  Table  
5 shows t h a t  the o v a r y  c o n t a i n i n g  a c o r p u s  luteum i s  c o n s i s t ­
e n t l y  h e a v i e r  than th e  o p p o s i t e  o v a r y ,  e x ce p t  a f t e r  l a c t a t i o n  
h a s  c e a s e d .  At  t h a t  time the  o v a r y  c o n t a i n i n g  a m a tu r in g  
f o l l i c l e  becomes h e a v i e r ,  w h i l e  th e  o v a r y  c o n t a i n i n g  a r e ­
g r e s s i n g  c o r p u s  luteum i s  l o s i n g  w e i g h t .
T a b le  5 * I n f l u e n c e  o f  t h e  d eve lop m en t  o f  c o r p o r a  
l u t e a  and f o l l i c l e s  upon o v a r y  w e i g h t .
N = number o f  o v a r i e s ;  w e ig h t  i n  g .
R e p r o d u c t iv e
s t a t u s
Wt. o f  o v a r i e s  
w ith  a corp u s  luteum
rVt. o f  
ou t  a
o v a r i e s
corp us
i w i t h -  
luteum
o f  th e  s e a l s N T 3 N X
Po s t -
o v u l a t i o n 5 4-5 2.25 5 3.5 1.00
S a r l y
p re g n a n c y 4 5-5 2 .5 6 4 3.5 1 . 0 0
Late
p r e g n a n c y 4 10 .0 9.89 4 7-5 1 . 2 3
L a c t a t i o n 10 7.0 2 . 6 1 10 6.0 2.34
P o s t ­
l a c t a t i o n * 4 4.0 2.42 4 7.0 0.25
* P e r i o d  o f  f o l l i c l e m a t u r a t i o n .
A l th o u g h age o f th e  s e a l may a f f e c t o v a r y  vye i g h t , the
d a t a  are  too l i m i t e d  to a s s e s s  the r e l a t i v e  i n f l u e n c e  o f  r e ­
p r o d u c t i v e  s t a t u s  and age . I  f e e l  t h a t  th e  r e p r o d u c t i v e  
s t a t u s  a f f e c t s  o vary  weight more s t r o n g l y  than a g e .  Ovary 
w e i g h t s  appeared to be lo w e r  in a n im a l s  20 y e a r s  o ld  or more, 
but  a l a r g e r  sample i s  needed to  a s s e s s  t h i s  p o s s i b i l i t y .
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M a t u r i t y  and b r e e d i n g  o o n d i t I o n  in  the  m a l e : The p r e s e n c e  o f
numerous mature sperm i n  th e  e p id i d y m is  was c o n s i d e r e d  to  i n ­
d i c a t e  t h a t  a male s e a l  was i n  b r e e d i n g  c o n d i t i o n .  I f  no 
sperm o r  v e r y  few sperm were o b s e r v e d ,  the  s e a l  v/as cons,id- 
ered  to  be immature, or c o l l e c t e d  a t  a time o f  l i m i t e d  s p e r -  
m a t c g e n i c  a c t i v i t y .  T a b le  6 g i v e s  the t e s t e s  w e i g h t s  o f  
s e a l s  c o n s i d e r e d  to be immature. Sperm v/ere n o t  found in  the 
e p id id y m e s  o f  2- ,  3“ > and- 5" y e a r _ ° l d- s e a l s .  Ko 4~ye a ^~old 
m a le s  were c o l l e c t e d .  The 5“ ye a r - o l d  male was c o l l e c t e d  on 
28 O c t o b e r .  Sperm were found in  the e p id id y m e s  o f  s e a l s  6 
y e a r s  o l d  o r  more t h a t  were c o l l e c t e d  from 25 May th rou gh  15 
n u g u s t ,  b u t  few  o r  no sperm v/ere found in th e  e p i d i d y m a l  
smears from s e a l s  5 y s a r s  o ld  o r  o l d e r  c o l l e c t e d  in  l a t e
Tab le  6. Age and t e s t e s  w e ig h t s  o f  immature s e a l s .
N -  Wo. o f  t e s t e s ;  w e ig h t  in  g.
Age N T T j rA. S2
Newborn 
o r  term 4 2.0 O.3
< 1  mo 105 1.5 0.1
1 mo 10 1-5 0.2
5 . 5  mo 21 1 .0 0 .1
1  y r 19 1-5 0.2
1.5  y r 8 1-5 0.1
2 y r 6 3.0 0 .3
3 y r 4 3 *5 . 0.2
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October. The markedly lower te s te s  weights o f  sea ls  c o l l e c t ­
ed in the f a l l ,  as shown by Tables 7 and '5> probably r e f l e c t  
a decline in spermatogenic a c t i v i t y .  Backhouse and Hewer 
(1964) note that t e s t i s  weight ard t e s t i s  tubule diameter are 
good ind ica to rs  o f  sperms, to genic a c t i v i t y .  The e a r l i e s t  age 
o f  maturity  cannot be assessed from the data due to the lack 
o f  4 - and 5~year -o ld  seals c o l le c ted  during the breeding 
season, however, i t  i s  apparent that male harbor sea ls  are 
normally capable o f  breeding wnen they are 6 years o ld , and 
i t  i s  suggested that they may breed by 5 years o f  age.
The e a r l i e s t  date that males produce mature sperm i s  not 
known, since no c o l l e c t in g  was done in e a r ly  May. The fa c t  
that sperm were found in males c o l l e c t e d  in l a t e  May and in 
Tune ind ica tes  that the males are p h y s io lo g i c a l l y  capable of 
breeding w e l l  before most females are approaching ovu la t ion .  
Observations o f  mating behavior  support th is  view.
numerous s;~ern were found in the epididymis o f  a 7 -year- 
old male co l le c ted  on lp august, but the t e s t i s  weigned only 
IQ g, which suggests t hat the peak o f  spermatogenic a c t i v i t y  
had passed. I t  was suggested e a r l i e r  that the peak o f  mating 
a c t i v i t y  has passed by the end o f  July on the basis of mating 
behavior observed, and the condit ion o f  o va r ies  examined. 
Incidence o f  pregnancy: Six mature cows were taken in la t e
October and e a r ly  Hoverabsr, lpop. hour of the s ix  cows were 
supporting healthy embryos, -i f i f t h  cow had been in ea r ly  
pregnancy; the uterus was swollen and remnants o f  trie
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T a b le  7 * -»t:e and t 0s t o s  t :o i g h t s  o f  s e a l s  in  b r e e d i n g
c o n d i t i o n .  I.r » lum ber o f  t s t e o ; v,-eight in  g .
Age T . TJ .-4 X 3  2 Range o f dat es
b y r cu 39-0 J u  .  b 22 Jun - 8 J u l
7 y r 3 22.0 9.1 9 J u l  - 15 .UJ.g
O  y p 2 4-3. 0 1 .  .1 24 Jun
10 y r 2 3 1 .0 1 . 1 25 Hay
1 1  y r 2 4 2 .0 1 . 1 21 Jun
12 y r 2 3 7 .0 1 0 . 1 24 Jun
17 y r 4 3 1 .0 2.7 24 Jun - 23 J u l
19 y r 2 4 3 .5 0.0 2 a n'a-'r
29 yr 1 27.0 9 J u l
T a b l e  8 .  Age end t e c  t e c  m i g h t s  o f  mature s e a l s  i n  non 
b r e e d in g  c o n d i t i o n .  K *» number o f  t e s t e s ;  
m i g h t  in  g.
1 1
A g e I t G 2 R a n g e  o f  d a t e s
5 y r 2 6 . 5
0•0 28 Oct
6 y r 2 1—1
 
• 0 . 1 29 Oct’1
9 y r c 17.3 2.0 30  Oct*
18 y r 2 8.3
O•O 28 Oc t
* One sperm fo u n d  in  e p id id y m a l  SniGG.3? *
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p l a c e n t a l  membranes were p r e s e n t ,  but no embryo was fo u n d .  
Over a day had e l a p s e d  between c o l l e c t i o n  and e x a m in a t io n ,  
and the embryo majr have d i s i n t e g r a t e d  i n  t h a t  t im e .  I t  may 
be t h a t  r e s o r p t i o n  was under way a t  the time o f  c o l l e c t i o n ,  
becau se  a cow s u p p o r t in g  one o f  the h e a l t h y  embryos was n o t  
examined u n t i l  o v e r  a day a f t e r  c o l l e c t i o n .
The s i x t h  cow c o l l e c t e d  a p p a r e n t l y  was n o t  s u p p o r t i n g  an 
embryo, and the corpus luteum appeared to be  r e g r e s s i n g .  I t  
i s  s u g g e s t e d  t h a t  f e r t i l i z a t i o n  o c c u r r e d  in  t h i s  s e a l ,  and the 
norm al  development o f  the corpus luteum p ro c e e d e d ,  b u t  t h a t  
f o r  some r e a s o n  th e  c o n c e p t u s  d ie d  b e f o r e  o r  soon a f t e r  
im p la n ta t  i o n .
I m p la n ta t  ion and p r e n a t a l  grow th:  D elayed i m p l a n t a t i o n  i s
common and may be th e  r u l e  among p in n ip e d s  ( S c n e f f e r ,  19 5 8 ) .  
F i s h e r  (1954a) showsd t h a t  i m p l a n t a t i o n  o c c u r r e d  about 11  
weeks a f t e r  c o p u l a t i o n  in  P .  v .  c o n c o l o r . H a r r i s o n  ( i960,  
1965) e s t i m a t e d  t h a t  2 to 5 months d e l a y  in  i m p l a n t a t i o n  
o c c u r r e d  in  P. v .  v i t u l i n a .
I n  t h i s  s tu d y  f o u r  embryos r a n g i n g  from 11 t o  44 mm in  
crown-rump l e n g t h  were c o l l e c t e d  from 28 October t h ro u g h  1 
November. The a g e s  o f  th e  embryos and .the time o f  im p la n ta ­
t i o n  were e s t i m a t e d  in  two w ays.  F i r s t  a curve r e p r e s e n t i n g  
p r o p o r t i o n a t e  growth o f  human embryos was drawn u s i n g  d ata  
g i v e n  by A rey  (1954) .  T*le l e n g t h  o f  an embryo i s  r e p r e s e n t e d  
as  a p r o p o r t i o n  o f  th e  l e n g t h  o f  the f e t u s  at  term ,  and the 
age o f  th e  embryo i s  r e p r e s e n t e d  a s  a p r o p o r t i o n  o f  th e  t o t a l
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ges ta t ion  time. Sergeant (1962) and i.icLaren (19 5 8 ) assumed 
that the prenata l  growth pattern i s  s im ila r  among large mam­
mals w ith  g es ta t ion  periods o f  s im ilar  duration. Sergeant 
(1962) used the curve, described above, to estimate the ges­
ta t ion  period o f  the p i l o t  whale, Globiocephala melaena. 
hcLaren ( 1 9 5 8 ) estimated the ages o f  r inged sea l embryos on 
the bas is  o f  proport ionate  growth as expressed by a s im ilar  
curve based on the human data given by hrey ( 1 9 5 4 )*
The second method consisted o f  est imating the time o f  
peak mating a c t i v i t y  on Tugidak Island and adding the e s t i ­
mated delay in implantation given by F isher ( 1 9 5 4 s-) ah3 
Ka rr i  s on ( 1 9 6 0 ) .
A curve represent ing  the proport ionate  growth of human 
embryos was constructed, and part o f  i t  i s  reproduced in F ig .
3 . The t o t a l  lengths of seal embryos c o l l e c t e d ,  expressed 
as proportions o f  the average t o t a l  length o f  newborn pups 
and term fe tuses ,  were found on the curve, and the proportion 
o f  ges ta t ion  time elapsed was read from the time sca le .
June 11 was taken as the expected b irthdate on the basis o f  
observat ions o f  pupping a c t i v i t y  at Tugidal: Is land. The r e ­
su lt ing  data and ca lcu la t ions  are given in Table Q.
The crown-rump lengtns of the seal embryos examined cor­
respond c lo s e ly  to the crown-rump lengths o f  human embryos o f  
s im ilar  development, as Table 9 shows. However, crown-rump 
lengtn o f  trie sea l  embryos was not used in  the ca lcu la t ions ,  
since i t  could not be expressed d i r e c t l y  as a proport ion o f



























F i g .  3 .  P r o p o r t i o n a t e  age o f  s e a l  embryos.










Tab It la lcu la t ion  of embryo o s ana Oruj grov/ii-rump leng th ;/ s a a i o n  p o r i o a .
ATL = approximate to ta l len g th ;  PTL = proportion o f  to m  t o t a l  length;
PG3 = proport ion o f  ges ta t ion  elapsed; 1C-R = proport ion of ges ta t ion  
remaining; GR = ges ta t ion  remaining; TOG ® t o t a l  ca lcu lated  ges ta t ion ;
CSA s ca lcu lated  embryo age ; 112 *= age and crov/n-rump length of human embryos 
of equivalent development; AA = appr oxim.atc age based on UcLaren’ s (1958) 
data f o r  r inged seal embryos.
Date GRL 
Co l lected  (mm)
ATL PTL PG1 
(mm) (x 1 0 0 0 )









1  Eov 1 1 . 29. 37 . 16 5 .835 222 266 6 .5 6 12 £6
29 Oct 12. 31- •17 .83 22p 271 6 . 5 6+ 12+ 0
28 Oct 17 . 06. 46 . 18 • CO ro 2 2 b 276 7 7+ 17+ 6+
29 Oct 44* 69. p a .25 •75 a  2  2■_£.p 30 0 1 0 1 1 + <56 8 +
Term 785. 1 0 0 0 1 .
Average b ir thaate  i s  considered to be 11 June.
'** The average ges ta t ion  period o f  the three .smallest embryos (2 7 I  days) was 
m u lt ip l ied  by the proportion o f  ges ta t ion  e l a p s e d  f o r  each embryo.
The morphological development of each sea l embryo /was compared with c r i t e r i a  and 




. the average t o t a l  length o f  newborn pups and term fetuses.  
T o ta l  length o f  the embryo was measured along the side o f  the 
embryo, fo l low in g  the v e r teb ra l  column. That the ca lcu lated  
ages of the sea l  embryos are very c lose to equivalent d eve l ­
opmental ages o f  human embryos suggests that the e a r ly  em­
bryonic development o f  harbor sea ls  and humans i s  very  simi­
la r ,  and that the embryonic growth curve fo r  humans g ives  a 
good approximation f o r  at le a s t  e a r ly  embryonic growth o f  
harbor sea is .
The mean ca lcu lated  ges ta t ion  period o f  the three smal­
l e r  embryos i s  271 days. The ca lcu la ted  ges ta t ion  period o f  
the la rge s t  embryo was not included in ca lcu la t in g  the mean 
ges ta t ion  period since i t  was obvious that the embryo was 
notably  advanced developmentally compared to the three smal­
l e r  embryos. I f  the smaller embryos are considered to be 
about b to 7 weeks o ld ,  implantation must have occurred from 
9 September through lb  September. The o ld e s t  embryo would 
have implanted 9 weeks or  more e a r l i e r ,  or near the beginning 
o f  the fourth week o f  august.
a comparison o f  the ca lcu lated  ages o f  harbor sea l em­
bryos w ith  the calculated age values g iven  by McLaren ( 1 9 5 b) 
fo r  r inged  seal embryos (Table 9 ) suggests that harbor seals 
are somewhat slower in development, and th is  may be re la ted  
to the longer  period o f  g es ta t ion  and la r g e r  sine at b ir th  
in the harbor seal.  McLaren g ives  the ges ta t ion  period o f  
r inged sea ls  as about 240 days.
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I f  the rate o f  e a r l y  development o f  harbor sea ls  and 
humans i s  s im i la r ,  i t  suggests that the rate  of l a t e r  p re ­
n a ta l  development i s  dissimilar, since the harbor seal i s  much 
la rge r  at b ir th  than the human. This in turn suggests that 
the growth curve o f  human development may not be app l icab le  
to harbor seals in la te r  development, but without fe tuses  
th is  suggestion can not be v e r i f i e d .
Cn tne bas is  of behaviora l data, i t  v/as es t ina tea  that 
the m a jo r i ty  o f  pups should have been weaned by 12 July or 
somewhat e a r l i e r ,  and that about two 'weeks intervened between 
Vi waning and f e r t i l i z a t i o n .  I f  implantation is  delayed f o r  8 
to 1 2  weeks, then few implantations could be expected before 
the end o f  September. F isher (1954-0.) f i r s t  found evidence o f  
implantation about 20 .September in Few Brunswick and j ova 
Scotia ha r bor sea 1  s «
The progress o f  weaning, was most d i f f i c u l t  to observe at 
Tugidak Island because o f  the intensive  minting,, and i t  may 
be that the normal peak o f  weaning occurs ea r ly  in July 
rather  than toward the middle o f  the month. I f  so, the c a l -  
culat a implantation times and the conclusions .from behav­
i o r a l  data and the time o f  delay o f  implantation would be 
within a week or two. Cn the basis o f  the ava i lab le  data, I  
suggest that implantation may occur from la te  ^ugust to the 
l a s t  o f  September.
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Age Determination 
Background and assumptions; Age determination of pinnipeds 
has been attempted using various c r i t e r i a ,  inc luding co lo r  
and appearance, body s iz e ,  c los ing  o f  sutures o f  the sku ll ,  
annuli on claws, ovarian structures, lamination o f  bones, and 
growth layers  o f  tee th .  Examination of growth la ye rs  or  in ­
crements in the tee th  i s  usually  most s a t is fa c to r y  (Laws, 
1 9 6 2 ) ,  and has become w ide ly  used since th e i r  c o r r e la t io n  
with age was f i r s t  es tab l ished  in the northern fu r  sea l ,  
Callorhinus urstnus, by Sch e f fe r  (1950), and in the southern 
elephant seal, Uirounga l e o n in e , by Lavas (1952) . Growth 
layers  in tee th  have been found in seven otar ids ,  the 
walrus, Odobenus ro smarus, and ten phocids (Laws, 1 9 6 2 ) .
The u t i l i t y  o f  evidence o f  growth increments in tee th  
f o r  age determination depends upon a -regular seasonal or 
annual pattern o f  v a r ia t io n  in the q u a l i ty  and quantity  o f  
dentine and cementurn depos it ion , which resu l ts  in con tra s t ­
ing op t ica l  qu a l i ty  and width o f  the layers  deposited. The 
pattern o f  dentine and cernentum depos it ion  f o r  each year is  
e s s e n t ia l l y  duplicated, although there is  some va r ia t io n  
(Garrick and Ingham, 1 9 6 2 ) .  Growth layers  in the teeth  may 
thus y ie ld  d iscre te  age data, in contrast to  most other 
measurable age -re la ted  ch a ra c te r is t ic s .
Growth layers  have p rev ious ly  been found in harbor sea l  
teeth .  Lav/s (1953.5.) found growth layers  in the dentine o f  
severa l  phocids, including p. v i t u l i n a . Scheffer  ( I 9 5 O)
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considered the ex te rn a l  growth r iuges  w-iicii he found on tne 
canine tootu o f  an adult female harbor seal to be analogous 
to the growth r idges he found on tne canine teeth  o f  fu r  
sea ls .  Llansfield and P i  slier (IQbO) estimated the age o f  a 
captive harbor sea l 'mown to be IQ . 5 years old at l3 to 2 0  
years, on the basis o f  cementum layers ,  and concluded that 
tne layers v/ere deposited annually, however, Laws ( 1 9 6 2 ) 
observed that the growth r ings  in the dentine o f  narbor seal 
tee th  were in d is t in c t ,  and s e r g e a n t  ( lo go )  stated tnat growth 
rings we re ra re ly  found in the dentine o f  the narbor seal.
In  comparing the tooth  structure of the harp sea l ,  Phoca 
groerilandioa, with that o f  the harbor sea l ,  P i  slier ( 1954b) 
noted that annuli of the narbor sea l  were f a in t ,  i l l - d e f in e d  
a n cl i  rr e gu la. r .
Inown-age sea ls  we no not ava i lab le  f o r  th is  .study, 
there fore  other data were used to aid in in te rp re t in g  tiie 
pattern of dentine and cemertim depo s i t io n .  from observation 
i t  m s  known that the main per iod  of pupping was the f i r s t  
two './eel/s o f  Juno, with the g rea tes t  number of pups being 
seen about 1 3  June. The pea’/ of pup -ing a c t i v i t y  i s  somewhat 
a r b i t r a r i l y  considered to be 11 June. Pups were born from 
about Q 3-lay through 2o Juno. E ssen t ia l ly  a l l  pups born be­
fore  1 5  Hay were do sorted and u l t im a te ly  died. By using 
11 June as an a rb i t ra ry  b ir th  date, an e r r o r  o f  no more than 
two to three weeks i s  introduced. For example, pups taken in 
la te  October we re considered to be about p*5 months o ld .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
69
T o t a l  l e n g t h  o f  the  s e a l ,  t o t a l  t o o t h  l e n g t h ,  and diame­
t e r  o f  the  pulp c a v i t y  opening a t  the  r o o t  were c o n s id e r e d  in  
i n t e r p r e t i n g  the p a t t e r n  o f  d e n t i n e  and oeraentum d e p o s i t i o n  
w i t h  r e s p e c t  t o  a g e .
On the b a s i s  o f  M a n s f ie l d  and F i s h e r ’ s (i960) r e s u l t s ,  
th e  cementum l a y e r s  were assumed to  be annual d e p o s i t i o n s .
Up to two y e a r s  t h i s  assum ption  c o u ld  be v e r i f i e d  b y  o b s e r v ­
in g  th e  c o r r e l a t i o n  between d e n t in e  p a t t e r n ,  c l o s u r e  o f  th e  
p u lp  c a v i t y  o p e n in g ,  t o t a l  t o o th  l e n g t h ,  and t o t a l  l e n g t h  o f  
the s e a l .  Beyond 2 y e a r s ,  i t  was n e c e s s a r y  t o  assume t h a t  
cementum l a y e r s  c o n t in u e d  to be a n n u al  in  n a t u r e .  D u rin g  the 
f i r s t  y e a r ,  a "double  band" o f  cement i s  d e p o s i t e d ,  which 
w i l l  b e  d i s c u s s e d  l a t e r .  The p a t t e r n  of d en tin e  d e p o s i t i o n  
found in  th e  second y e a r  a p p e a r e d  the same a s  in  two s u c c e s ­
s i v e  y e a r s  and t h e  assum ption was made t h a t  t h e s e  l a t e r  bands 
were a n n u a l  i n  n a t u r e .
G e n e r a l  s t r u c t  ir e of th e  c a n in e  t o o  t h : In  th e  h a rb o r  s e a l
th e  m i l k  d e n t i t i o n  i s  r e s o r b e d  b e f o r e  b i r t h .  laws (1962) 
r e p o r t s  t h i s  t o  be the  c a s e  among m ost  p h o c i d s .  In  one term 
f e t u s ,  I  found v e r y  s m a l l  b i t s  o f  t o o t h  m a t e r i a l  s l i g h t l y  im­
bedded in  th e  gum t i s s u e  over  th e  u n e ru p te d  permanent c a r n a s -  
s i a l  t e e t h .  At  b i r t h  the perm anent d e n t i t i o n  has  not  n orm al­
l y  e r u p t e d  a l t h o u g h  th e  crowns l i e  n e a r  the s u r f a c e  o f  the 
gum t i s s u e  and ssem to  b r e a k  through w i t h i n  a fe w  d a y s .
The enamel crown i s  10 to 12 mm l o n g ,  and abo u t  0 . 25 mm 
t h i c k  n e a r  the  t i p  o f  t h e  crown, t a p e r i n g  g r a d u a l l y  to i t s
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lower margin. The en t i r e  tooth  i s  17 to 20 mm long, thus 
the enamel covers roughly two-thirds o f the tooth at b ir th .  
Tile f e t a l  dentine is  about 0.75 ^  th ick  near the t i p  o f  the 
crown, and tapers to a th in, so f t  edge at the base o f  the 
tooth .  The opening o f  the pulp cav i ty  in the canine teeth  o f  
three newborn seals  ranged from 7 * 6  to S.b mm long, and 4 . 6  
to 5.7 mm wide. The s a g i t t a l  ax is  o f  tne tooth curves 
s trong ly  to the l a b i a l  s ide,  ns the tooth grows, the e f f e c t  
i s  accentuated as the crown i s  pushed outward. The ax is  of 
the root however, curves l in g u a l l y .  Thus a tooth  approaching 
the l im i t  o f  i t s  length i s  very crooked, u n t i l  cementum f i l l s  
and snooths the contours as i t  is  deposited in la y e rs  around 
the outside o f  the roo t  o f  the tooth.
Dentine development; F ig .  4 > a photomicrograph o f  the cross­
sect ion o f  the canine tooth o f  a harbor seal,  i l l u s t r a t e s  the 
dentine w ith severa l  layers  labe l led  according to tne event 
or time they represent. The reader may f ind  i t  h e lp fu l  to 
r e f e r  to th is  f igu re  during the ensuing d iscussion.
Viewed using transmitted l i g h t ,  the f e t a l  dentine i s  a 
uniform co lo r  wnich may appear white, cream co lored ,  or gray, 
depending, on the tnickness o f  the section and the angle o f  
i l lu m in a t ion .  V/ithin th is  area laminations terminated by 
f in e ,  dark l in e s  are ev ident.  Two s l i g h t l y  darker l in es  
which d iv ide  the f e t a l  dentine into three approximately equal 
bands are f requen t ly  ev iden t .  'The s ign i f ican ce  o f  these dark 
l in e s  in the development o f  f e t a l  dentine i s  not known. The
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4. Gross sect ion o f  tne tooth of an adult k.arbor
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f e t a l  d e n t i n e  i s  bounded a t  the pulp c a v i t y  b y  t h e  n e o n a t a l
l i n e ,  which i s  c o n s i d e r e d  to  be th e  r e s u l t  of  a d i s c o n t i n u i t y
ofLerotrth a t  b i r t h  (Laws, 1962) .
" ’ -.The n e o n a t a l  l i n e  may be e v i d e n t  a s  a c l e a r  l i n e  w i t h
p e r p e n d i c u l a r l y  t r a n s m i t t e d '  l i g h t , o r  a s  a d a r k  l i n e  w i t h  
' ■  ^A ■
. o b l iq u e  t r a n s m i t t e d  l i g h t .  In  te e th  o f  newborn or n u r s i n g
i p u p s ,  t h e  n eon at  a I n l i n e  i s  n ot  a l w a y s  o b v io u s ,  a p p a r e n t l y  due
. ■-> t o  i t s  00 s i t  ion”" a t  the edge o f  t h e  d e n t i n e  where l i g h t  t r a n s -
4s ‘ .
m i s s i o n - i s  p o o r .  The n e o n a t a l  l i n e  a l s o  may be p a r t i a l l y  r e ­
* moved b y  g r i n d i n g ,  w hich  te n d s  to  a f f e c t  the i n n e r  and o u t e r  
„ ■ e d ge s  o f  th e  s e c t i o n - m o r e ' t h a n  the a r e a  b e tw e e n .
D urin g  th e  n u r s i n g  p e r i o d ,  a d d i t i o n a l  in c r e m e n t s  o f  den­
. t in e  a r e  l a i d  down. In  the  s e c t i o n  shown in  F i g .  4 s i x  l a y ­
e r s  a r e ' e v i d e n t ,  e a c h  t e rm in a te d  by a d ark  b o r d e r .  However, 
th e  number o f  l a y e r s  e v i d e n t  v a r i e d  among, the  t e e t h  examined. 
The l a s t  l a y e r  i s  t e r m in a t e d  by th e  w e a n in g  l i n e ,  a b r o a d e r  
d ark  l i n e ,  which i s  c o n s id e r e d  t o  be a r e s u l t  o f  a second 
d i s c o n t i n u i t y  in grovrth (Laws, 1 9 6 2 ) .  An a n a l a g o u s  l i n e  h a s  
been found i n . t h e  c r a b e a t e r  s e a l ,  Lobodon c a r c i n o p h a g u s , by 
. Lav/s (1 9 6 2 ) ,  the  s o u t h e r n  e le p h an t  s e a l  ( C a r r i c k  and Ingham,
I 9 6 2 ) ,  p r o b a b l y  i n  the r i n g e d  s e a l  (McLaren, 1 9 5 8 ) ,  and o t h e r  
s e a l s .  O b s e r v in g  the w e a n in g  l i n e  in  a t o o t h  c o l l e c t e d  a t  
the time i t  i s  l a i d  down i s  s u b j e c t  t o  tlie same d i f f i c u l t i e s  
• as those d e s c r i b e d  f o r  t h e  n e o n a t a l  l i n e .  In  o l d e r  t e e t h  the
l i n e  i s  more o b v i o u s .  I t s  p o s i t i o n  in  the d e n t in e  o f  o l d e r  
t e e t h  w i t h  r e s p e c t  to subsequent  d e p o s i t i o n  c o r r e s p o n d s  to
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th e  time o f  w e a n in g .
Pew pups were c o l l e c t e d ,  between the w e an in g  time in  
e a r l y  J u l y  and t h e  l a s t  week o f  O cto ber ,  when pup s e a l s  were 
about 5*5 months o l d .  By l a t e  O ctober a s e r i e s  o f  f i v e  to 
s i x  bands c o n s i s t i n g  o f  l i g h t  l a y e r s  bounded b y  d a rk  b o r d e r s  
was n e a r i n g  c o m p l e t i o n .  The l a y e r s  d e p o s i t e d  b etw een  weaning 
and l a t e  O ctober  are  t h i c k e r  than p r e v i o u s  l a y e r s ,  and th e  
dark b o u n d a r i e s  a r e  b r o a d e r  than t h o s e  o f  e a r l i e r  i n c r e m e n t s .  
T h is  s e r i e s  o f  bands i s  t e r m in a t e d  by a v e r y  d a r k ,  d i s t i n c t  
l i n e .  In  some pups t h i s  ” 5*5 month l i n e ” had n o t  been de­
p o s i t e d  b y  th e  t im e t h e y  were c o l l e c t e d  i n  l a t e  O c to b e r .  In 
one pup, two to  t h r e e  l i g h t e r  bands had b e e n  d e p o s i t e d  in  
a d d i t i o n  to the 5*5 month l i n e .  V a r i a t i o n  i n  th e  e x t e n t  o f  
d e n t in e  d e p o s i t i o n  may r e f l e c t  d i f f e r e n c e s  i n  b i r t h  d a t e s ,  
i n d i v i  d u a l  v  a r i a  t i o n  in  the  r a t e  o f  d e v e lo p m e n t ,  or b o th .
The p h y s i o l o g i c a l  s i g n i f i c a n c e  o f  the d ark  t e r m i n a l  band de­
p o s i t e d  l a t e  in  O ctober  i s  not  known. A p h o t o g r a p h  i n  Lav/s* 
(1962) p ap e r  o f  th e  to o t l i  s e c t i o n  from  a o n e - y e a r - o l d  c r a b -  
e a t e r  s e a l  shows a d ark  l i n e  in the same r e l a t i v e  p o s i t i o n ,  
which Lav/s s t a t e s  i s  the  l i m i t  o f  d e n t in e  a t  s i x  months o f  
a g e .
In  th e  h a rb o r  s e a l ,  the dentine  l a i d  down d u r in g  the r e ­
m ainder  o f  th e  y e a r  c o n s i s t s  o f  two l i g h t  bands d i v i d e d  by a 
d a r k  l i n e  s i m i l a r  t o  t h e  5*5 month l i n e .  The f i r s t  l i ^ i t  
band c o n s i s t s  o f  e i g h t  to  ten  l a m i n a t i o n s .  The t h i n ,  d i s ­
t i n c t ,  dark  l i n e  then o c c u r s ,  f o l l o w e d  b y  the second l i g h t
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band, which in the sect ion shown consists  o f  nine laye rs .
The broad, dark band which fo l low s  represents  the begin­
ning o f  second-year deposit ion, and contrasts s trong ly  with 
the f i r s t  year dent ine ,  n band of  dark dentine cons is t ing  of 
three to four laminations has begun to form by the beginning 
o f  the second year.  The remainder o f  the dentine i s  l i g h t e r ,  
but with two dark l in e s  d iv id in g  the en t i r e  second-year layer  
roughly in to  th irds .  The laminations in the second-year band 
are wider than most- of the f i r s t - y e a r  laminations.
In seven o f  tne 11 two-year-o ld  seals, the pulp c a v i t y  
had closed at the roo t  but was s t i l l  open ins ide .  On the 
basis  o f  dentine depos it ion  alone, i t  became more d i f f i c u l t  
to estimate ages in tee th  o f  animals over two years o ld ,  
since the ra te  o f  depos it ion  a f t e r  closure was unknown. The 
age was then estimated on the basis o f  cementurn laye rs ,  and 
the pattern  o f  dentine deposit ion beyond the two-year-o ld  
band was eguated to cementum age. I t  became ev ident that the 
i n i t i a l  dark band found in the second-year la y e r  v/as repeated 
in a d d i t ion a l  dentine deposit ions up to A years .  The end o f  
the fou r th -year  dentine i s  f requ en t ly  hard to determine, but 
seems to correspond to the beginning o f  very translucent 
dent ine .
Laminations in the th i rd -  and fourth -year  dentine vary, 
and i t  i s  d i f f i c u l t  to c o r re la te  th e i r  occurence with known 
seasonal p h ys io lo g ica l  events. The th ird -yea r  band i s  rather 
narrow, but the fourth-year  band appears wider.  Dentine
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d e p o s i t i o n  beyond what i s  c o n s i d e r e d  th e  f o u r t h - y e a r  band i s  
q u i t e  c l e a r  and a p p e a r s  more t r a n s l u c e n t  t h a n  a n y  p r e v i o u s  
d e p o s i t i o n .  T h is  c l e a r  d e n t i n e  seems to be d e p o s i t e d  a s  a 
co n t in u o u s  band around t h e  m argin  o f  th e  p u lp  c a v i t y ,  b u t  a s  
the  pulp  c a v i t y  f i l l s  and becomes i r r e g u l a r ,  the d e n t i n e  i n ­
crem ents  become d i s c o n t i n u o u s  and s im p ly  f i l l  th e  a v a i l a b l e  
s p a c e .
’ ' Assuming t h a t  e a c h  c l e a r  band beyond t h e  f o u r t h - y e a r  
d e n tin e  r e p r e s e n t s  a y e a r ’ s d e p o s i t i o n ,  th e  t o t a l  co u n t  o f  
d e n tin e  l a y e r s  in  o l d e r  t e e t h  o f t e n  a p p ro a c h e s  t h a t  o f  the 
cement l a y e r s ,  a l t h o u g h  in  s e v e r a l  c a s e s  th e  pulp  c a v i t y  was 
e s s e n t i a l l y  f i l l e d  and " d e n t in e  a g e "  was 12,  but  cementum age 
was much o l d e r .  At b e s t  the c l e a r  den tin e  in c r e m e n t s  d e p o s ­
i t e d  beyond 4 to 5 y e a r s  o f  age a r e  d i f f i c u l t  t o  d e f i n e ,  and 
p r o b a b l y  a r e  not s u f f i c i e n t l y  r e l i a b l e  to use a l o n e  in  a c c u ­
r a t e l y  a s s e s s i n g  a g e .  I t  d oes  a p p e ar  t h a t  c l e a r  d en tin e  i n ­
crem ents  a r e  b a s i c a l l y  a n n u a l  d e p o s i t s ,  hoy/ever.
Oementurn d e v e l o p m e n t : Cementum i s  d e p o s i t e d  in  l a y e r s  on the
s u r f a c e  o f  th e  r o o t .  Cementum l a y e r s  a p p e a r  t o  c o n s i s t  o f  a 
l i g h t  a r e a  w i t h  a dark o u t e r  b o rd er  when v ie w ed  w i t h  t r a n s ­
m i t t e d  l i g h t .  A v e r y  t h i n  band o f  cement was e v i d e n t  in  th e  
a re a  bety/een the  end o f  th e  f e t a l  d e n t in e  and th e  end o f  the 
r o o t  on t e e t h  fro m  l a r g e r  and p r o b a b l y  o l d e r  pups in  th e  5 * 5 “ 
m o n th -o ld  c l a s s .  However, no cementum d e p o s i t i o n  had taken  
p l a c e  in  most p i p s  c o l l e c t e d  in  l a t e  O c to b e r .  A t  1 y e a r  o f  
age a c o m p le te  band o f  cementum i s  d e p o s i t e d .  The f i r s t
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y e a r ’ s band e x t e n d s  a ro u n d  th e  r o o t ,  and up th e  t o o t h  w e l l  
beyond th e  end o f  the f e t a l  d e n t i n e .  The cement l a y e r  i s  
v e r y  n a rro w  in  the upper p a r t ,  on t h e  o r d e r  o f  0.01  mm, but 
n e a r  th e  r o o t  w id e n s  to about O.25 mm. The n arrow  band d e­
p o s i t e d  b y  the 5 «5"mon'tfcL- o l d  pup i s  s t i l l  e v i d e n t  a t  1 y e a r  
o f  a g e ,  b u t '  i t  seems to l o s e  i t s  i d e n t i t y  i n  v e r y  o ld  s e a l s .  
S in c e  t n e  n a rro w  ” 5 . 5 -month b an d ” o f  cement d o e s  n ot  e xten d  
above t h e  end o f  t h e  f e t a l  d e n t i n e ,  a c r o s s - s e c t i o n  above 
t h i s  a r e a  e x c l u d e s  th e  ’’ double b an d ” e f f e c t ,  b u t  i n c l u d e s  the 
f i r s t - y e a r  band o f  cementum. With e x p e r ie n c e  t h e  "double  
band” can be r e c o g n i z e d  in  a c r o s s - s e c t i o n  and e v a l u a t e d  p r o ­
p e r l y  a s  p a r t  o f  the f i r s t  y e a r ’ s cementum. L a t e r  l a y e r s  r e ­
semble the f i r s t  l a y e r ,  but  110 "double  band" e f f e c t  o c c u r s ,  
and t h e y  do seem to d i f f e r  s t r u c t u r a l l y .  I n  l o n g i t u d i n a l  
s e c t i o n s  th e  f i r s t - y e a r  cementum i s  q u i t e  o b v i o u s ,  and i s  o c ­
c a s i o n a l l y  s e t  o f f  by u n u s u a l l y  c l e a r  b o r d e r s .
I t  has b e e n  mentioned t h a t  in  harbor s e a l s  up t o  two 
y e a r s  o f  age the  a n n u a l  n a t u r e  o f  cementum l a y e r s  can be 
v e r i f i e d ,  and i t  seems r e a s o n a b l e  to co n cu r  w i t h  the p r e v a ­
l e n t  o p i n i o n  t h a t  cementum l a y e r s  are  a n n u a l  d e p o s i t s .
The s t r u c t u r e  of cement v a r i e s  w i t h  i t s  p o s i t i o n  on the 
t o o t h .  On th e  i n s i d e  cu rve  o f  t h e  t o o t h ,  the cement i s  
u s u a l l y  d e p o s i t e d  in  b r o a d e r  l a y e r s  w i t h  d a r k e r  b o r d e r s  and 
w i t h  more l a r g e  c e m e n t o b la s t s  e v i d e n t .  On t h e  o u t s i d e  c u rv e  
th e  cement i s  u s u a l l y  much more compact, w i t h  f e w  cemento- 
b l a s t s ,  and n arro w ,  dark b o r d e r s .  Cementum l a y e r s  n e a r  the
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base o f  trie root ,  i . e .  below a l in e  which would include the 
f e t a l  dentine, a re  very  broad, frequently  i r r e g u la r ,  and in ­
clude many ceme 111 0b l a s  t  s . a s  a resu l t ,  cement layers  in 
that area sometime s are not c lea r .  I f  poss ib le  i t  seems 
pre ferab le  to  examine a sect ion  that includes tne f e t a l  den­
t ine ,  wife re  the layers  are narrower and be tter  de f ined .
In F ig .  5 a lon g i tu d ina l  tooth sect ion s-.owing the 
cenentum. i s  i l lu s t r a t e d .  The cement urn layers  are o f  the 
broad type found on the lower part of tne tootn, but in tn is  
case the layers  are . .e l l  de f ined.
The layers  o f  cement deposited become p r o g r e s s i v e l y  
narrower with age, as hewer ( 1 9 6 4 ) has noted in the grey 
seal, nalicnoerus g;ryp us, a l t  no ugh var ia t ions  occur. In o ld ­
er seals, cement accre t ion  frequently has reac;no. the edge o f  
the enamel cap. Hewer (lyib4 ) has found tnat in the grey sea l 
cenentum laye rs  are most accurate ly  observed and compared in 
the area just be low the end o f  the f e t a l  dentine, using sag­
i t t a l  sect ions.  In tn is  study cenentum layers  we re best ob­
served just .above the end of  the f e t a l  dentine, using c ross­
sect ions. 3y comparing c ross-sec t ions  and s a g i t t a l  sect ions, 
i t  was found that no layers  were being overlooked in the 
cross -sec t ion ,  and the layers  were usually much be t te r  
define d.
D iscussion: Tne re la t ionsh ip  o f  t o t a l  tooth length and d i ­
ameter o f  the pulp cav i ty  opening, to age as determined from 
dentine and cementurn, laye rs  is  snown in Tables 10a and 10b.
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F ig .  5* Longitud inal sect ion o f  tiie canine tooth o f  a 
1 7 - 7 e ar ~ o 1  d iiarb0 r se a 1 ,
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Tab le  10a .  Measurements o f  the c a n in e  t o o t i i  o f  male h a r b o r  
s e a l s  in  r e l a t i o n  to a r e .  Measurements i n  mm;
IT = number o f  t e e th  measured.







S w 1 1 S2
0 mo 1 1 8 . 2 1 6 . 6
<1 mo A 20.2 43*43 4 8 . 7 1 . 5 2
1  mo 7 24.4 4*50 5 6 . 7 O. 8 4
5 . 5  rao 1 0 28.0 5.13 1 0 4 -7 O. 5 31  yr 1 0 3 1 . 2 1 . 9 0 9 2 . 6 O. 3 5
1 . 5  yr 3 3 O. 5 4.57 .3 2 . 2 O. 9 4
2 y r 4 3 0 . 8 9 . 0 6 ( 1 1.5 }
(3 closed)
3 yr 3 33-4 0 . 2 8 3 c lo sed
5 y r 1 3 3 . 0 1 c lo se d
6  yr 5 35.2 2 . 2 9 5 closed
7 yr 2 34 *3 0 . 5 0 2 closed
9 yr 1 33.3 1 closed
1 0  yr 1 32.9 1 closed
1 1  yr 1 3 2 . 5 1 c lo se d
1 2  yr 1 29.3 1 clo sed
17 y r 2 2 7 . 5 7 2 . 0 0 2 closed
lo yr 1 3 1 . 2 1 closed
1 9  yr 1 35.0 1 clo sed
2 5  yr 1 33.1 1 closed
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
ao
T a b le  10b Measurements o f  the canine t o o t h  o f  f e m a l e  h a r b o r  
s e a l s  in  r e l a t i o n  to  a g e .  Measurements in  mm;
I\T = number o f  t e e t h  m easured.
Age T o t a l  t o o t h  l e n g t hrzr
D i a .  p u lp  o p e n in g  
a t  th e  r o o t  
X s ^
0 mo 2 15 5 3 . 1 3 2 7-7 0 . 0 2
< 1 mo 1 20 —7b 1 H1 mo 1 2 2 2 l 1-54 5 0 . 0 O. 5 4
5*5 mo 1 8 26 1 3 . 1 7 17 4-2 0-43




O 5 • 34 5 1-7 0 . 5 0
5 1 . 0 0 . 1 62 yr I'j 30 3 1 . 0 3 4 closed





< 1  ram 
closed
4 yr 4 51
~7
b 1 . 2 1 4 closed
5 yp 5 32 b 1 . 4 5 5 c lo se a•?o yr 1 51 0 1 clo  sean1 yr b pO 2 4 . 3 2 3 clc  &ed< iu yr 2 30 4 3 . 3 0 2 clo  sed
1 1 yr 1 55 7 1 clo sed
1 2 yr 1 “7 -7bb 0 1 closed
15 yr 1 30 6 1 closed
15 yr 1 30 4 .1 closed
17 yr 2 31 2 1 3 . 5 2 2 closed
1 8 yr 2 3a 6 2 . 0 0 2 c lo  sed
2 1 yr 1 29 3 1 closed
22 yr 2 2b ••7b 3 1 . 2 1 2 clo sed
2o yr 1 5 5 0 1 closed
25 yr 1 O ^do 3 1 closed
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I t  i s  e v i d e n t  t h a t  in the 1-  to  3“ y e a r - o l d  g r o u p s  grow th  i n  
t o o t h  l e n g t h  i s  somewhat s t a b i l i z e d .  Hewer (1964) h a s  p o i n t ­
ed out t h a t  t h e  r a p i d  d e p o s i t i o n  o f  cement in  t h e  g r e y  s e a l  
canine t o o t h  b l o c k s  o f f  the d e n tin e  a t  the r o o t ,  p r e v e n t i n g  
any f u r t h e r  e l o n g a t i o n  a f t e r  t h e  f i r s t  y e a r .  A s i m i l a r  
s i t u a t i o n  e x i s t s  in  t h e  harbor s e a l .  V a r i a t i o n s  i n  t o o t h  
l e n g t h  o f  o l d e r  s e a l s  a re  due to the op p os in g  e f f e c t s  o f  wear 
and cement a c c r e t i o n .  One may a l s o  see t h a t  th e  pulp c a v i t y  
opening c l o s e s  r a p i d l y .  Of th e  e l e v e n  t e e t h  in  age  c l a s s  
two, seven were c l o s e d .  In_.the 3" y e a i , -0l^  g r o u p ,  one t o o t h  
o u t  o f  f i v e  was open,  b u t  the opening was l e s s  th an  1 mm in  
d i a m e t e r .
Because o f  th e  i r r e g u l a r  d e p o s i t i o n  of  d e n t i n e  a f t e r  4 
to  5 y e a r s  o f  age the  u s e f u l n e s s  o f  d e n t in e  i s  l i m i t e d .  In 
s e a l s  up t o  2 y e a r s  o l d ,  however,  i t  i s  v a l u a b l e ,  s in c e  
cementum may be l a c k i n g  or d i f f i c u l t  to  o b s e r v e .
The age d i s t r i b u t i o n  o f  a l l  s e a l s  c o l l e c t e d  (Table  11) 
i s  not c o n s id e r e d  r e p r e s e n t a t i v e  o f  the p o p u l a t i o n .  Younger 
s e a l s  were more v u l n e r a b l e  to the typ e  o f  h u n t in g  done in  
1963, and c o n s i d e r a b l e  s e l e c t i o n  was e x e r c i s e d  by th e  w r i t e r  
i n  1964* e x c e p t  w i t h  r e s p e c t  t o  pups, which were p a r t  o f  the 
commercial  k i l l .
The p h y s i o l o g i c a l  b a s e s  f o r  d i f f e r e n t i a l  d e p o s i t i o n  in  
t e e t h  is  p o o r l y  u n d e r s t o o d .  Laws (1953®.) s u g g e s t e d  t h a t  i n ­
c r e a s e d  i r r a d i a t i o n  r e s u l t i n g  in  in c r e a s e d  v i t a m i n  D c o n t r i b ­
uted  to  b e t t e r  c a l c i f i e d  d en tin e  in  h au led  o u t ,  f a s t i n g ,
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e l e p h a n t  s e a l s .  However, McLaren (1958) and F i s h e r  (1954b.) 
con cluded  t h a t  p o o r l y  c a l c i f j e d  " v a c u o l a t e d 1' d e n t in e  was 
d e p o s i t e d  d u r in g  th e  a n n u a l  f a s t i n g  and m o lt  p e r i o d  in  th e  
r i n g e d  s e a l ,  Pusa h i s p i d a , and harp s e a l ,  r e s p e c t i v e l y .  Lav/s 
(1958, 1962) re a c h e d  the same c o n c l u s i o n  c o n c e r n in g  th e  c r a b -  
e a t e r  s e a l .  S e r g e a n t  (1962) and F i s h e r  (1954 .^) a t t r i b u t e  the 
l a c k  o f ,  or  poor d e f i n i t i o n  o f ,  growth l a y e r s  in  th e  d e n t i n e  
o f  harbor s e a l s  to the  absence o f  an a n n u a l  f a s t i n g  p e r i o d .  
However, S p a ld in g  (1964) s u g g e s t s  t h a t  f e e d i n g  by  h a rb o r  
s e a l s  i s  a t  a minimum d u r in g  the summer. M a n s f ie ld  and 
F i s h e r  (i960) s u g g e s t e d  t h a t  c l e a r  cementum i s  d e p o s i t e d  d u r ­
in g  th e  s p r i n g  and e a r l y  summer. A l t h o u g h  I  s u s p e c t  t h i s  
s u g g e s t i o n  i s  c o r r e c t ,  I  was un able  to v e r i f y  i t  s a t i s ­
f a c t o r i l y .
T a b le  11. Age d i s t r i b u t i o n  o f  harbor s e a l s  c o l l e c t e d .
Ages o f  s e a l s  5*5 months o l d  or o l d e r  de­
term in ed  b y  e x a m in a t io n  o f  t o o t h  s e c t i o n s .
Age N Age IT Age N
Te rm f e t u s 4 6 y e a r s 6 18 y e a r s 3
hewborn 3 7 11 5 19 I T l
N ursing  (1 mo) 38 0 n 2 20 11 0
De s e r t e d  (1  mo) 95 9 n 2 21 11 l
V/eaned (1  mo) 22 10 u 1 22 11 2
5 . 5 months 30 1 1 11 3 23 11 0
1 year 15 12 11 2 24 11 0
1 . 5 y e a r s 10 13 11 1 25 I T 1
2 y e a r s 12 H it 0 26 I I 1
5 ! I 6 15 11 1 I I 0
4 I ! 4 16 n 0 28 I I  " 1
5 II 6 17 it 4
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That an annual pattern is  evident in harbor seal teeth 
examined in th is  study suggests taat seasonal v a r ia t ion  in 
dentine depos it ion  i s  assoc iated  with fa c to rs  other than 
n u tr i t io n a l  extremes. I r v in g  (1557) has pointed out the 
Importance o f  endocrine secre t ions  in tootn development. 
Garrick end Inghara ( 1 9 6 2 ) sug. est taat in the soutuern e l e ­
phant s e a l  increases o f  var ious  endocrine outputs are r e ­
sponsible f o r  depos it ion  o f  dense dentine during m elt ing ,  
periods of gonadal a c t i v i t y ,  f e t a l  and ea r ly  postnata l  l i f e ,  
winter haul-out not associated v/ith molting, and pregnancy.
In th is  study the major in te r e s t  was to determine the 
annual pattern o f  depos it ion .  The neonatal l in e  and weaning 
l in e  are usually  obvious, and tne ir  occurence is  w e l l  docu­
mented. The dark band considered to be the beginning o f  
each yea r ly  increment might w e l l  be associated witn increased 
endocrine secre t ion  by the gonads, since b ir t i ida tes  coincide 
with the approach o f  bre 0d ing season. ;hi le  tne d arke 1*, 
more de n se-ap pe ar in g dentine seemed to be deposited in the 
spring and summer, the evidence in th is  study is  not con­
sidered conclusive.
The p h y s io lo g ic a l  basis f o r  a s ing le ,  annual deposit  o f  
cementum i s  discussed even less  in tne l i t e r a t u r e .  Cementum - 
i s  s t ru c tu ra l ly  and p h y s io lo g ic a l ly  s im ilar  to bone ( I r v in g ,  
1 9 5 7 ) 3  and one might expect some resorpt ion  and remodeling to 
occur. However, in seals  up to  4  or 5 years o ld ,  when den­
tine deposit ion became d i f f i c u l t  to evaluate, cementum layer
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counts agreed with annual dentine la ye r  counts. In o lder  
sea ls ,  loss  of cementum may occur. Seal number 1 6 7 - 6 4  was 
considered to be 1 7  years  o ld  on the bas is  o f  cementum la y ­
e rs .  However, the cementum around the base o f  the root was 
gone, e i th e r  tin?0ugh a t t r i t i o n ,  resorp t ion ,  or both. A l l  the 
tee th  were worn to the gum l in e ,  and some were m iss ing. A l ­
though a t t r i t i o n  was not ev ident in the reg ion  sect ioned f o r  
age determination, consider ing the general condit ion o f  the 
jaws and tee th ,  i t  seems that resorpt ion  might have occurred, 
which 'would a l t e r  tho. age est im ate .  The seal in question ap­
peared in good phys ica l  condit ion , and the w r i t e r  was in ­
c l ined  to a t t r ibu te  the condit ion  o f  i t s  tee tn  to old age.
The skull  showed c h a ra c te r is t i c s  o f  old age, a ls o .  Other 
seals considered o lder  on the basis  o f  cementum layer  counts 
did not show such extensive  a t t r i t i o n  o f  the tee th  and jaws.
Further in v e s t ig a t io n  i s  needed to determine the accura­
cy o f  age determination in harbor sea ls .  Basic research in 
the physio logy o f  dentine and cementum depos it ion ,  which 
might include v i t a l  s ta in ing ,  and an extensive  tagging, pro­
gram would provide va luab le  information.
Growth
The study o f  postnata l  growth was based on body measure­
ments taken in the f i e l d ,  including t o t a l  weight, t o t a l  
length, and combined hind f l i p p e r  span. The data are summa­
r iz ed  in Tables 12a and 12b, according to age as determined 
from tooth sect ions ,  and sex.










T a b le  12a. Body measurements o f  m a l e s .  II = number o f  s e a l s  m easured ;  t o t a l  w e i g h t  
i n  l b ,  o t h e r  measurements in  cm.
Age
mJ_'o t a l  w e ig h t St a ndara l e n g t h
Combined
f l i p p e r
hind 
s pan t
Blubbe r  
■iickness
7 s 2 II T S2 M ■vUi. q2 N 32
0 mo 2 25.5 1 12 .5 0 2 84.5 13.00 2 48.0 0.74 2 0.9 0.18<1 mo* 50 2 3 .5 7 .0 7 4§ 31.0 48 54.5 1 1 . 6 4 n o t  mea sured
<1 mo** 17 30.0 9.90 16 85.O 1 1 . 0 2 17 5 5 .0 7.76 n ot  measured
1 mo*** 6 43-5 10 7 .4 6 7 93.0 23.36 7 5 1 .0 o .37 n1 2.5 0 . 3 1
5-5 mo 12 55o 66.09 12 99.0 43.95 12 52.0 5.50 12 2.4 0.20
i y r c 70.0 10 9 .7 5 11 100.0 14.07 1 1 5 6.0 11.43 10 2 .7 0.08
14- y r 5 7 1 . 0 109.00 1 1 1 1 1 . 5 92.75 5 5 7 . 5 9-93 4 2.3 0.06
2 y r 5 92.0 57.00 4 120.0 2 1.23 A 6 1 .0 6.25 4 2.4 0.23~7
0 y r 2 10 5 .5 1 2 .9 5 5 126.0 5.59 2 6 2 .5 0.50 2 3 .2 0.50
5 y r 1 109.0 1 1 3 1 .0 1 62.0 i 2.0
6 y r 4 15 3 .0 478.00 5 1 4 8 .5 26.00 5 7 5 . 5 2 7 .18 5 3.0 0.43
7 y r 2 1 7 1 . 0 648.00 2 1 5 2 . 5 24.50 2 7 3.0 32.00 2 2.7 O.OpQ y r 2 193*5 840.50 2 1 5 6 .5 24.50 2 7 5.0 1 2 0 . 1 3 1 2.3
10 y r 1 184.0 1 1 6 1 .0 1 7b .  0 1 2.7
1 1 y r 1 232.0 1 1 7 2 . 5 1 84.O 1 1 3.0
12 y r 1 192.0 1 158.0 1 oO.O 1 2 .6
17 y r 2 19 2 .5 24.50 2 I 6 5 . 5 144.50 2 8 1 .  c 1 . 1 3 2 2.6 O.85
18 y r 1 160.0 1 150.0 1 67.5 n o t  measured
19 y r 1 1 3 3. 0 1 155.0 1 75.0 1 2.8
25 y r 1 1 8 1 .0 1 15 3 .0 1 74.0 1 2 .3












T a b l e  1 2 b .  B o d y  m e a s u r e m e n t s  o f  f e m a l e s ,  r e  =  n u m b e r  o f  s e a l s  m e a s u r e d ;  t o t a l  v r e i g h t  
i n  l b ,  o t h e r  m e a s u r e m e n t s  i n  c m .
Age T o t a l  w e i g h t
IT X
S t a n d a r d  l e n g t h
0 m o 4 2 6 . 0
< 1 m o * 4 3 2 1 . 5
< 1 n o * * 1 9 2 7 . 5
1 m o * * * 1 5 4 5 . 0
f—
•  b














1 1 2 6 . 0
4 y r 3 1 0 6 . 5
£ y r
r
D 1 3 6 . 5
0 y r 1 1 4 1 . 0
■ 7
y r 2
*1 -7  r
5
Q y r 2 1 2 o . 0
1 1 y r 1 1 4 3 .
0
1 2 y r
1 2 4 0 . 0
1 3 y r 1 1 1 1 . 0
1 5 y r
1 1 2 1 . 0
1 ?
y r 2 1 3 7 . b
1 8 y r 2 1 5 0 . 5
2 1 y r 1 2 2 6 . 0
2 2 y r 2 1 4 3 . b
2 6 y r 1 1 4 6 . 0
2 8 y r 1 1 5 0 . 0
d e s e r t e d
l b . 25 
25.49 
m - 4 5  
6 7 . 1 4
4 7 . 2 2
3 2 . 9 2
5 4 4 . 5 0
n u r s i n g * * *  w e a n e d
C o m b i n e d  h i n d  
f l i n p e r  s n a n
B l u b b e r  
t  h i  c l o n e  s s





7 6 . 5
7 8 . 5
4 . 2 3
2 9 . 8 5
4
4 2
A o .  0
5 3 . 5
C I . 1 6
1 3 . 2 6
2
n o t
1 . 2  0 . 0 5  
; m e a s u r e d
1 8 8 1 . 5 2 0 . 1 7 1 9 5 3 . 5 1 8 . 7 5 n o t ;  m e  a s u r e d
1 5
8 9 . 0 2 6 . 8 7 1 5 A Q .  0 3 . 2 4
0  O
2  . 0 0 . 1 1
1 7 9 5 - 5 2 2 . 3 8 1 7
5 1 . 0
7 . 4 5 l b 2 . 1 0 . 1 4
4 1 0 4 . 0 3 5 - 7 5 4 5 4 . 0 4 . 3 4 4
3 . 0 0 . 2 8
r *
2
H 3 . O d o . 2 5 5 5 5 . 5 1 3 . 5 1 5 2 . 2 O . 6 71 >
1 1 5 . 5
1 0 3 . 9 2 7 b l . O
1 ^ . 3 3 5 2 . 7
0 . 2 2
“ 7
b 1 1 7 . 5 2 0 7 . 7 5
2 6 7 . O 8 . 0 0 2 2 . 3 0 . 0 1
4 I 5 2 . O 1 4 . 6 7 3 6 4 . 5 9 . 7 5 3
2 . 4 0 . 1 5
6 3 4 1 . 0
3 7 . 5 0
r “
b
b n . o 1 1 . 2 0
5 2 . S 0 . 0 8
l
1 3 4  • 0
1 0 5 . 0 1
—7  0
b « o
2 1 A O . 0 1 2 . 5 0 2 7 4 . 0 1 6 . 8 2 2 7 . 5 0 . 1 3
2 1 1 0 . 0 b o . 5 0 2 0 5 . 0 s .  1 2 2 2 . 6 0 . 0 2
2 1 4 8 . 0 0 . 1 5 2 7 4 . 0 0 . 5 0 1 2 . 9
1 1 5 Q .  0 1 7 5 . 5 1 4 » 5
1 1 4 5 . 5 1 7 ^ . 0 1 1 . 8
1 1 5 2 . 0 1 7 8 . 0 1 1 . 9
2 1 5 0 . 0 , 4 . 5 0 2 7 7 . 0 3 . 1 3
2 2 . 2 0 . 7 2
2
1 4 4 . 5 8 4 . 5 0
2
7 5 . 5 4 5 . 1 3
2
2 . 7 0 . 0 1
1 1 6 1 . 5 1 7 7 . 0 n o t ; m e a s u r e d
2
1 5 p . 5 4 0 . 5 0
2
7 4 . 5 7 2 . 0 0 2 2 . 8 0 . 0 8
1 1 4 8 . 5 1 7 9 . 5 1 2 . 3




To e v a l u a t e  earl;?- growth,  pups were s e p a r a t e d  i n t o  f i v e  
groups on the b a s i c  o f  age and c o n d i t i o n ,  and f u r t h e r  s ep a ­
r a t e d  by s ex.  Pups v/ere c o n s i d e r e d  to be zero months ol d  i f  
t h e y  were term f e t u s e s  o r  newborn, l e s s  t h an  1 month old i f  
e i t h e r  d e s e r t e d  or n u r s i n g ,  a p p r o x i m a t e l y  1 month o l d  when 
weaned, and about  5*5 months o l d  when c o l l e c t e d  i n  l a t e  
O c t o b e r .
A l a r g e  number of pups l e s s  than 1 month ol d  was 
a v a i l a b l e  due to commercial  n un ti n g  on Tu g i d ak  I s l a n d  i n  
1 9 6 4 .  Pups v/ere c o n s i d e r e d  to be a t t e n d e d ,  or n u r s i n g ,  i f  
m i l k  was found in  t h e i r  stomachs,  or  i f  a cow was d e f i n i t e l y  
a s s o c i a t e d  wi th the  pup, b u t  the l a t t e r  c r i t e r i o n  could s e l ­
dom be a p p l i e d  to pups in the commerci al  k i l l .  Pups w i t h o u t  
m i l k  i n  t h e i r  stomachs were c o n s i d e r e d  to be d e s e r t e d ,  a l ­
though some may have been n u r s i n g .  The 1- month-old age c l a s s  
i n c l u d e s  pups which were weaned or n e a r l y  weaned, and n e a r l y  
a l l  were c o l l e c t e d  in J u l y .  Pups i n cl ud e d  i n  the 5• 5“ra°p. ths-  
o l d  group were c o l l e c t e d  from 28 October  through 1 17ovember,
1963.
.although, the sample i s  s m a l l ,  t h e  a v a i l a b l e  d a t a  s u g g e s t  
t h a t  the b i r t h  w e i g h t s  of  mal es  and f e m a l e s  are s i m i l a r ,  
h o s t  of the v a l u e s  g i v e n  by o t h e r  workers  f a l l  w i t h i n  the  
r ange of weiglib s in t h i s  sample.  Imler and s a r b er  (1947) r e ­
p o r t  t h a t  a newborn male weighed 0^ ,2  ^ l b ,  and a newborn f e ­
male weighed l b . 5 l b .  S c h e f f e r  and S l i p p  (1944) g i v e  the  
w e i g h t  o f  a female term f e t u s  a s  2 7 - 5  Id,  and a male t h a t  was
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p r o b a b l y  n e a r - t e r m  w eighed 24 l b .  F i s h e r  (1952) s t a t e d  t h a t  
newborn p i p s  w eighed  about 23 l b ,  and H a rr is o n  (i960) g i v e s  
th e  w e ig h t  o f  nev/born pups as  9 'to 1 1  kg,  o r  20 to  24 l b .
The a v a i l a b l e  d ata  show t h a t  when v/eaned, the a v e ra g e  
w e ig h t  ga in  in  both m a le s  and f e m a le s  i s  n e a r l y  2 0 ,1b  over  
t h e i r  b i r t h  w e i g h t .  T h is  r e p r e s e n t s  a w e ig h t  g a in  o f  about  
71 p e r c e n t  in  t h e  m a l e s ,  and 74 p e r c e n t  in  f e m a l e s .  F i g .  6 
shows t h a t  b y  th e  age of  5*5 months th e  weight i s  n e a r l y  
t w i c e  t h e  b i r t h  w e i g h t .  Some 5 «5-m o n th -o ld  pups are  as l a r g e  
as  t h e  a m a l l e s t  1- y e a r - o l d  s e a l s .  In  F i g .  7 ‘tiie grow th in  
l e n g t h  and combined hind f l i p p e r  span i s  i l l u s t r a t e d .
The p a t t e r n  o f  growth a f t e r  5*5 months o f  age i s  r e p r e ­
s e n te d  g r a p h i c a l l y  in  F i g s .  8 and 9 .  The c u r v e s  shown a r e  
b a se d  on moving means to a d j u s t  f o r  unequal  sample s i z e s  in  
the v a r i o u s  age  g r o u p s .  Because many o f  the samples a r e  
s m a l l  th e  c u r v e s  f l u c t u a t e  s t r o n g l y  a t  s e v e r a l  p o i n t s  in  
re s p o n s e  to a p a r t i c u l a r l y  l a r g e  o r  s m a l l  an im al .
On the b a s i s  o f  t h e  a v a i l a b l e  d a ta  i t  seems t h a t  m a les  
grow more s l o w l y  i n  l e n g t h  a f t e r  age f i v e ,  but  t h e y  c o n t in u e  
to ga in  w e ig h t  at  a r e l a t i v e l y  c o n s t a n t  r a t e  u n t i l  about  age 
t e n .  Then growth seems to s lo w ,  and p o s s i b l y  c e a s e .  Females
I
e x h i b i t  a p a t t e r n  o f  grow th  s i m i l a r  to  m a le s ,  but  t h e y  a p p e a r  
to have a mors pronounced d e c l i n e  in  g r o w t h - r a t e  a f t e r  about  
age f i v e ,  which may be r e l a t e d  to e a r l i e r  m a t u r i t y .  A l l  the  
specim ens in c lu d e d  in  th ese  d a t a  were c o l l e c t e d  betw een  l a t e  
s p r in g  and e a r l y  f a l l .  W inter  and s p r i n g  w e i g h t s  might be











NURSING MONTH O F  AGE
WEANED
F i g .  6. T o t a l  w e i g h t  o f  pups from  b i r t h  to about 
6 months o f  a ge , .
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' off
F i g .  7 * S ta n d a rd  length,  and combined h i n d - f l i p p e r  span 
o f  pups from b i r t h  to about 6 months o f  a g e .
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2*i£. 9 « Stan dard  l e n g t h  and h ind  f l i p p e r  span in  r e l a t i o n  to a g e ,  5 . 5  
months to 28 y e a rs * .
93
s i g n i f i c a n t l y  h i g h e r  a c c o r d i n g  t o  ImJe r  and S a r b e r  (1947) 
whose o b s e r v a t i o n s  are d i s c u s s e d  on page 95*
The average  measurements o f  h arbo r  s e a l s  a t  d e v e lo p ­
m ental  s t a g e s  o f  i n t e r e s t  a r e  e x p r e s s e d  a s  p e r c e n t a g e s  o f  
f u l l - g r o w n  measurements in  Table  13 .  The v a l u e s  which were 
s e l e c t e d  to i n d i c a t e  f u l l - g r o w n  s i z e  r e p r e s e n t  th e  assumed 
a s y m p to te s  o f  th e  v a l u e s  -for e a c h  measurement,  and were 
chosen b y  i n s p e c t i o n  from F i g s .  8 and 9, s e x u a l  m a t u r i t y  in  
males i s  c o n s i d e r e d  to  o c c u r  a t  6 y e a r s  o f  a g e ,  the e a r l i e s t  
age t h a t  m a t u r i t y  in  m a le s  c o u ld  be e s t a b l i s h e d  from  t h e  d a t a  
in  t h i s  s t u d y .  In  the f e m a le  s e x u a l  m a t u r i t y  was found to  
o c c u r  at  3 t o  4 y e a r s  o f  a g e , and measurements from t h e s e  age 
groups were a v e r a g e d  to o b t a i n  the f i g u r e s  used in  T a b le  1 3 .
The data s u g g e s t  th a t  in  both  m a le s  and fe m a l e s  abo u t  75 
p e r c e n t  o f  th e  f u l l - g r o w n  w e ig h t  i s  a t t a i n e d  by the t im e 
s e x u a l  m a t u r i t y  i s  a t t a i n s  d.  Females have a t t a i n e d  84 p e r ­
cent  of t h e i r  f u l l - g r o w n  l e n g t h  by t h e  t im e s e x u a l  m a t u r i t y  
i s  r e a c h e d .  Laws (1956) co n c lu d e d  th at  among 12 p i n n i p e d s  
the  f e m a l e s  ave ra g e  86.6  p e r c e n t  o f  the f u l l - g r o w n  l e n g t h  by 
the time s e x u a l  m a t u r i t y  i s  a t t a i n e d .  In the h a rb o r  s e a l ,  
Laws found t h i s  v a l u e  t o  b e  8 7 *5 p e r c e n t .
The form o f  growth in  the h a rb o r  s e a l  a s  shown by t o t a l  
l e n g t h  r e s e m b l e s  t h a t  o f  th e  r in g e d  s e a l  as  g i v e n  b y  McLaren
(19 5 8 ) ,  and t h a t  o f  t h e  g r e y  s e a l  (Hewer, 1 9 6 4 ) .
The l a r g e s t  male c o l l e c t e d  in  t h i s  study was 11 y e a r s
o l d ,  weighed 232 l b ,  and was 1 7 2 . 5  cm in  l e n g t h ,  a  12- y e a r -
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T a bl e  lj>. Body measurement s a t  s e v e r a l  s t a p e s  o f  d e v e l o p ­
ment e x p r e s s e d  a s  p e r c e n t a g e s  o f  e s t i m a t e d  
measurements of  f u l l - g r o w n  s e a l s .
Age
;j t o t a l  
we ip i i t
y'o t o t a l  
l e n g t h
4 combined hind 
f l i p p e r  span
cf 0 cJ 9 d 9
Nev/born 13 17 50 49 56 60
..0 a lied 22 30 55 57 60 61
5 . 5  ' ion th s 23 32 58 62 6 l 64
1 y e a r 35 43 64 67 bb 68
S e x u a l  n „, 77 74 57 84 86 82
n a t u r i t y L> - a m CL26) fc5 «5)
Full-e:roY/n3 100 100 100 100 100 100
(200) (L50) (17 0) (155) 5) m
1 S e x u a l  m a t u r i t y  in ma l es  i s  assumed t o  occ ur  a t  6 
y e a r s  of  ape,  i n  f emale  s at  3 to 4 y e a r s  o f  a p e .
O
V a l u e s  in p a r e n t  lie sa s r e p r e s e n t  the means o f  v a l u e s  
f o r  3“ end 4" y e e r - o l d  f e m a l e s  i n  tiie sample.
3 V a l u e s  i n  p a r e n t h e s e s  r e p r e s e n t  assumed a s y m p t o t e s  
o f  the v i . r i a t - s ,  d e r i v e d  by i n s p e c t i o n  from F i g u r e s  
8 and 9 •
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
95
o l d  female  w eighed  240 l b  and was 159 ora. i n  l e n g t h .  However, 
she was v e r y  f a t  and w as  c a r r y i n g  a n e a r- te rm  f e t u s  w hich  
w eighed 30 lb • The l a r g e s t  n o n -p re g n a n t  fe m a le  was 18 y e a r s  
o l d ,  weighed 168 l b ,  a n d  was 1 5 1  cm in  l e n g t h .  F i s h e r  (1952) 
r e p o r t e d  a male h a rb o r  s e a l  from B r i t i s h  Columbia which 
weighed 3OO l b .  The l a r g e s t  male examined by S c i i e f f e r  and 
S l i p p  (1944) w eighed  256 l b ,  and the  l a r g e s t  f e m a l e ,  which 
was p r e g n a n t ,  w eighed  243
F a t n e s s  may a f f e c t  t h e  w e ig h t  of  s e a l s  c o n s i d e r a b l y .  
B lu bber  t h i c k n e s s  was r o u t i n e l y  measured e x c e p t  on th e  1964 
commercial  k i l l  o f  p u p s .  The i n c r e a s e  in w e ig h t  from b i r t h  
to weaning i s  m a i n l y  a t t r i b u t a b l e  to an i n c r e a s e  i n  b l u b b e r  
t h i c k n e s s ,  b u t  among s e a l s  in  o t h e r  age groups and in  v a r i o u s  
r e p r o d u c t i v e  c a t e g o r i e s  i t  i s  d i f f i c u l t  to  see a p a t t e r n  o f  
change in  b l u b b e r  t h i c k n e s s .  However, s e a l s  in  l a t e  p r e g ­
nan cy  seeiied to  b e c o m p a r a t i v e l y  f a t ;  th e  mean b l u b b e r  t h i c k ­
n e s s  o f  t h r e e  cows in  l a t e  pregnancy was 3 .4  era. In t e n  
l a c t a t i n g  cov/s th e  b lu b b e r  t h i c k n e s s  a v e ra g e d  2 .4  cm. In  
se v e n  cows which  had com pleted  l a c t a t i o n ,  01- l a c t a t i o n  and 
d v u l a t i o n ,  the b lu b b e r  t h i c k n e s s  a v e r a g e d  2.3 cm.
Among th e  m a le s  b l u b b e r  t h i c k n e s s  v a r i e d  c o n s i d e r a b l y .
H it h in  the  l i m i t a t i o n s  o f  the d a t a ,  a s e a s o n a l  p a t t e r n  o f  
change c o u l d  not be d e t e r m in e d .  However, the c o n d i t i o n  o f  
the s e a l s  d u r in g  the w i n t e r  i s  not known, s i n c e  c o l l e c t i n g  
was not done from November t o  May. I m le r  and S a r b e r  (1947) 
s t a t e  th at  h a rb o r  s e a l s  in s o u t h e a s t e r n  A la s k a  a re  f a t t e s t
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i n  l a t e  w i n t e r  and e a r l y  s p r i n g  when the b l u b b e r  may r e a c h
1.5 to  2 i n c h e s  i n  t h i c k n e s s ,  and may weigh "up to a hundred  
pounds or more i n  l a r g e  a d u l t s . "
food Habits
V,'ith the e x c e p t i o n  o f  n u r s i n g  pups,  food was found i n  
the stomachs o f  o nl y  f o u r  s e a l s  c o l l e c t e d  in  t n i s  s t u d y .
P a r t s  o f  the e x o s k e l e t o n s  o f  shrimp, u n i d e n t i f i e d  a t  t h i s  
t ime,  were found i n . the stomach of  a v e r y  t h i n  pup c o l l e c t e d  
on 4 J u l y  in A i a l i k  3a y . Tne stomach o f  a f a t ,  ie a l t h y  a p ­
p e a r i n g  pup c o l l e c t e d  on 11 J u l y  i n  a i a l i k  Bay c o n t a i n e d  de­
composed f l e s h  t h a t  was p r o b a b l y  f i s h ,  i n  tne stomach o f  an 
a d u l t  male c o l l e c t e d  on Tugi dak I s l a n d  on 21 June,  we found  
2 to  3 l b  o f  0 ctupus f l e s n ,  c o n s i s t i n g  m a i n l y  o f  s e c t i o n s  o f  
the t e n t a c l e s .  I t  appeared t h a t  the s e a l  had r e c e n t l y  hauled  
o u t .  Cn 2p J u l y  the remains o f  a t  l e a s t  2p smal l  f i s h ,  on 
the b a s i s  o f  the v e r t e b r a l  columns f o u n d , —p l u s  s e v e r a l  beaks  
o f  o c t o p i  were found i n  t h e  stomach o f  an a d u l t  ma l e.  The 
f ood was w e l l  decomposed, a l t h o u g h  the s e a l  was known to have  
h au l e d out o n l y  moments b e f o r e .
D u r i ng  the n u r s i n g  p e r i o d ,  m i l k  was tile o n l y  food found  
i n  the stomachs o f  pups.  The stomach of  one d e s e r t e d  pup was  
f i l l e d  with sand. s m a l l  amounts o f  sand were o c c a s i o n a l l y  
found i n  the stomachs o f  d e s e r t e d  pups.  A l t h o u g h  s e a l  c a r ­
c a s s e s  were p l e n t i f u l  on t h e  b e a ch,  d e s e r t e d  pups were n e v e r  
o bs er v e d  to scavenge them.
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I ml er  and Barber (1947) examined 400 harbor s e a l  stom­
achs from the Copper R i ve r  d e l t a ,  the s t i k i n e  R i v e r  a r e a ,  and 
o t h e r  a r e a s  i n  s o u t h e a s t e r n  A l a s k a ,  o f  which 166 c o n t a i ne d  
f o o d .  Of 67 stomachs from the  Copper R i ve r  d e l t a ,  64 c on­
t a i n e d  e u l a ch o n ,  T h a l e i c h t h y s  p a c i f i c u s , e x c l u s i v e l y ,  whi l e  
two c o n t a i n e d  salmon, and one c ont a i ne d uc o d " . T h e i r  s t u d y  
i n  the Cooper R i v e r  area v/as c o i n c i d e n t  wi th the annual  mi ­
g r a t i o n  o f  the e u l a c h on ,  and t h e i r  r e s u l t s  r e f l e c t  t h i s  f a c t .  
I n  a more r e p r e s e n t a t i v e  sample,  the some a u t n o r s  examined  
99 stomachs c o n t a i n i n g  f o c d  from the s t i k i n e  R i v e r  and o t h e r  
a r e a s  in s o u t h e a s t e r n  -1 l a slca. F i s h e s  comprised 79*4 p e r c e n t  
o f  the stomach c o n t e n t s  by volume.  The p r i n c i p a l  food was  
found to be gad i d  f i s h e s ,  which comprised 22.5  p e r c e n t  o f  the  
stomach c o n t e n t s .  Other f i s h e s  were found i n  l e s s e r  q u a n t i ­
t i e s .  Shrimp, C a r i d e a , v/ere an important  food in J u l y  and 
Aug u st  in c e r t a i n  a r e a s .
P e l a g e  a n d  h o l t  
F e t a l  p e l a g e  a n d  m o l t :  T h e  f e t a l  p e l a g e ,  o r  l a n u g o ,  o f  t h e
h a r b o r  s e a l  i s  s i I v o r y - w h i t e ,  l o n g ,  a n d  v , - o o l y .  S c h e f f e r  a n d  
S l i p p  (1944) d e s c r i b e  t h i s  p e l a g e  i n  s o m e  d e t a i l .  I n  t h e i r  
s t u d y  o f  t h e  h a r b o r  s e a l  i n  . 1 , s h i n g t o n ,  t h e y  c o n c l u d e d  t h a t  
t h e  l a n u g o  i s  n o r m a l l y  s h e d  b e f o r e  b i r t h .  O n  t h e  S k e e n a  
R i v e r  i n  B r i t i s h  C o l u m b i a ,  F i s h e r  (1952) f o u n d  o n e  n e w b o r n  
p u p  i n  t h e  f e t a l  p e l a g e ,  b u t  t h e  f e t a l  h a i r  w a s  e a s i l y  w i p e d  
o f f .  I m l e r  a n a  B a r b e r  ( 1947) f o u n d  n o  e v i d e n c e  o f  p u p s  b e i n g  
b o r n  i n  t h e  l a n u g o  i n  s o u t h e a s t e r n  - F L a s k a  a n d  t h e  C o p p e r
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R i v e r  d e l t a  a r e a .
H r .  P e t e  K e s s e l r i n g  ( v i v e  v o c e )  s t a t e d  t h a t  p u p s  b o r n  i n
t h e  f e t a l  p e l a g e  i n  A i a l i k  B a y  a n d  a d j a c e n t  a r e  a s  w e r e  r a r e .
H o w e v e r ,  D r .  F r a n c i s  H .  F a y  ( p e r s o n a l  c o m m u n i c a t i o n )  i n f o r m e d  
m e  t h a t  a n o t h e r  h u n t e r  r e p o r t e d  s e e i n g  n u m b e r s  o f  p u p s  i n  t h e  
f e t a l  p e l a g e  a t  A i a l i k  B a y  in m i d - l i n y  t o  e a r l y  J u n e .  I  w a s  
u n a b l e  t o  o b s e r v e  t h e  p u p p i n g  s e a s o n  i n  A i a l i k  B a y ,  a n d  h i e  
q u e s t i o n  r e m a i n s  i n  d o u b t .
From the b e g in n in g  o f  o u r  o b s e r v a t i o n s  a t  Tu gid ak  I s l a n d
on 4 May, th rou gh  17  Ua y ,  pups which  we o b s e r v e d  r e t a i n e d  a l l
o r  most of  the  lanugo a t  b i r t h .  'Je f i r s t  o b s e rv e d  a pup b o rn  
w i t h o u t  th e  lanugo on 14 F a y .  T h e r e a f t e r  the p r o p o r t i o n  o f  
pups which r e t a i n e d  the lanugo a t  b i r t h  d e c l i n e d .  D u rin g  
June th ey  were r a r e l y  found exc e p t  as  d e s e r t e d  pups, dead or  
n e a r  d e a t h  from days  o r  weeks o f  s t a r v a t i o n .
Only g e n e r a l  o b s e r v a t i o n s  were made o f  m o l t i n g  of  the 
l a n u g o .  The lanugo was shed f i r s t  on th e  head, f o l l o w e d  by 
th e  neck  and f o r e f l i p p e r s .  The sequence o f  m o l t i n g  o v e r  the 
r e s t  o f  t h e  body was v a r i a b l e ,  b u t  u s u a l l y  th e  b a c k  and o c ­
c a s i o n a l l y  t h e  s i d e s  were t h e  l a s t  a r e a s  t o  l o s e  the la n u g o .  
'.Then th e  lanugo i s  shed, the t y p i c a l  s h o r t ,  p a t t e r n e d  p e l a g e  
i s  e x p o s e d .  The p e l a g e  o f  pups re se m b le s  t h a t  o f  a d u l t s ,  but 
i s  s o f t e r  and a p p e a rs  to  be more d e n s e .
I m l e r  and S a rb er  (1947) an(l  F i s h e r  (1952) found t h a t  
pupping s t a r t s  in  l a t e  Hay i n  s o u t h e a s t e r n  A l a s k a  and n o r t h ­
e rn  B r i t i s h  C olum bia.  S c h e f f e r  and s l i p p  (1944) show t h a t
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pupping b e g in s  in  mid-May in  the c o a s t a l  w a t e r s  o f  './ashing: ton, 
but in  P uget  Sound and a d ja c e n t  a r e a s  i t  i s  1 to 2 months 
l a t e r .  I t  was noted above  t h a t  none o f  t h e s e  a u t h o r s  found 
e v id e n c e  o f  pups b e in g  b o m  in th e  la n u g o ,  o r  w i t h  th e  lanugo 
s t i l l  f a s t .  The h a rb o r  s e a l s  found in t h e  S e a  o f  Okhotsk pup 
i n  F e b r u a r y  and March, and th e  lanugo i s  r e t a i n e d  i n t o  l a t e  
A p r i l  ( h i l k e  , 1954)* I n "the B e r i n g  Sea,  most pups a r e  p r o b a ­
b l y  born in  A p r i l ,  and may r e t a i n  t h e  f e t a l  p e l a g e  a s  l a t e  a s  
24 Hay, at  S t .  Lawrence I s l a n d  ( F r a n c i s  H. Fay,  p e r s o n a l  
c o m m u n ic a t io n ) .
V/ith r e s p e c t  to pupping t im e,  the h arb o r  s e a l s  a t  T u g i -  
dak I s l a n d  seem to  b e  i n t e r m e d i a t e  between th ose  found in  th e  
B erin g  Sea and t h o s e  f u r t h e r  s o u th  a lo n g  the  F o r t h  Am erican
a
P a c i f i c  c o a s t .  Dr.  F r a n c i s  H. Fay ( p e r s o n a l  com munication) 
n o t e s  t h a t  th ere  i s  a p r o g r e s s i o n  o f  p upping d a t e s  among 
h a r b o r  s e a l s  from the A s ia n  F o r t h  P a c i f i c ,  to  th e  B e r i n g  Sea ,  
and s o u th  a l o n g  t h e  F o r t h  American c o n t i n e n t ,  but  t h a t  th e  
range o f  d a t e s  when m o lt  o f  th e  lanugo o c c u r s  i s  much more 
n a rro w .  The s i g n i f i c a n c e  o f  the r e l a t i o n s : ! i p  betv/een m olt  o f  
t h e  lanugo and pupping d a t e s ,  and t h e  t im in g  o f  pupping among 
th e  harbor s e a l s  o f  the F o r t h  P a c i f i c  i s  a m a t t e r  f o r  s p e c u ­
l a t i o n  u n t i l  more i s  known o f  the  h a rb o r  s e a l  in  i t s  v a r i o u s  
environm ent s .
P e l a g e  o f  th e  immature and a d u l t ; P e l a g e  c o l o r  v a r i e d  v/ide- 
l y ,  but  i t  was p o s s i b l e  to group s e a l s  a s  e i t h e r  " d a r k  w ith  
l i g h t " ,  where t h e  b a s i c  c o l o r  was b l a c k  o r  n e a r l y  b l a c k ,
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w it h  l i g h t  s p o t s  or r i n g s ,  and ” l i g h t  w i t h  d ark 'T, where the 
b a s i c  c o l o r  was w h i t e ,  y e l l o w i s h - w h i t e ,  or g r a y ,  w ith  d a r k  
s p o t s ,  r i n g s ,  o r  b l o t c h e s .  P e la g e  p a t t e r n  in bo th  o o l o r  
groups v a r i e d  from almost  no s p o t s  o r  o t h e r  m a r k in g s ,  t o  a 
p r o f u s i o n  o f  s p o t s ,  r i n g s  o r  b l o t c h e s .
L i g h t - c o l o r e d  s e a l s  were more numerous than d a rk -c o lo re d ,  
s e a l s .  Among an e s t im a t e d  1,000 s e a l s  in  one h erd  a t  T u gid ak  
I s l a n d ,  102 or about 10 p e r c e n t  v/ere dark s e a l s .  On 27 May 
we found 35 d e s e r t e d  pups  a l o n g  4 m i l e s  o f  b e a c h ,  o f  w hich  4j  
o r  11.1 p e r c e n t ,  v/ere d a r k - c o l o r e d .  These data were o b t a in e d  
b e f o r e  commercial  h u n t i n g  had oommenced in  the s tu d y  a r e a .
The p r o p o r t i o n  o f  dark  s e a l s  in  t h e  commercial  k i l l  a t  T u g i ­
dak I s l a n d  was n e t  r e p r e s e n t a t i v e  o f  the t r u e  p r o p o r t i o n  in  
the p o p u l a t i o n ,  b e c a u s e  the more v a l u a b l e  dark h i d e s  were 
s e l e c t e d  by h u n t e r s  w henever  p o s s i b l e .
Of 53 s e a l s  c o l l e c t e d  in K a r r i s  Bay in  I963,  4 or  7*2 
p e r c e n t ,  v/ere d a r k - c o l o r e d .  S e l e c t i o n  f o r  dark h i d e s  had 
l i t t l e  e f f e c t  on t h i s  sam ple ,  becau se  any s e a l  w i t h i n  r i f l e  
range was shot i f  p o s s i b l e .
The m olt  in  t h e  immat ure and a d e l  t : Immature s e a l s  w ere  b e ­
g i n n i n g  to molt  by at  l e a s t  11 J u l y  a t  Tugidak I s l a n d ,  and by 
18 Ji.ily some were  m o l t i n g  h e a v i l y ,  a l t h o u g h  an immature f e ­
male c o l l e c t e d  on 23 J u l y  v/as j u s t  b e g in n in g  t o  m o l t .  On 27 
J u l y  f i v e  immature and two mature s s a l s  were c o l l e c t e d ,  a l l  
o f  w h ic h  v/ere m o l t i n g .  Of th e  tv/o mature s e a l s ,  a  n u l l i p a -  
ro us  fem ale  was s h e d d in g  a l l  o v e r  the body, but  a mult ip a r o u s
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fe m a le  was j u s t  b e g i n n i n g  to m olt  in  a s m a l l  p a t c h  d o r s a l l y  
and f o r w a r d  o f  th e  p e l v i s .  Both had o v u l a t e d .  A 1- y e a r - o l d  
s e a l  c o l l e c t e d  on 9 J u l y  and a 2- y e a r - o l d  c o l l e c t e d  on 11 
J u l y  in A i a l i k  Bay were both m o l t i n g .
In  m id-A ugust  two mature f e m a l e s  which had o v u l a t e d  r e ­
c e n t l y ,  and a mature male c o l l e c t e d  in  A i a l i k  B a y  were n o t  
m o l t i n g ,  w h i le  a 1- y e a r - o l d  male  and an immature female were 
m o l t i n g .  Among 53 s e a l s  o f  mixed age and s e x  c o l l e c t e d  in  
l a t e  October in  A i a l i k  and H a r r i s  B ays,  none were o b serve d  to 
be m o l t i n g .  The two h u n t e r s  whom I  accom panied  s t a t e d  t h a t  
th e  l a t e s t  date t h e y  had ta ken  a m o l t i n g  s e a l  i n  the  A i a l i k  
B a y-K e n a i  P e n i n s u l a  a re a  was about  15 Septem ber .  However,
Mr. John Vania  ( v iv a  v o c e )  in form ed me th a t  h u n t e r s  i n  the 
P r i n c e  'J i l l ia m  Sound, Seward, and k e n a i  P e n i n s u l a  a r e a  had 
found m o l t i n g  s e a l s  from the f i r s t  week o f  J u l y  th rou g h  the 
second w eek  in O c to b e r .
Among 29 s e a l s  o f  v a r i o u s  s i z e  c l a s s e s  c o l l e c t e d  in 
e a r l y  A u g u s t  a t  S i t k a l i d a k  I s l a n d ,  n o r t h  o f  T u g ia a k  I s l a n d ,  
Mr. V/alter Baldwin ( v i v e  v o c e )  found o n l y  t h r e e  immature 
s e a l s  and two l a r g e  a d u l t s  t h a t  were n ot  m o l t i n g .  I n  mid- 
September i n  t h e  same a r e a ,  Baldwin found t h a t  most immature 
s e a l s  had com pleted  the m o l t ,  b u t  t h a t  most a d u l t s  were m o l t ­
i n g .  u u r in g  sub se q u e n t  h u n t in g ,  Baldwin o b s e r v e d  that  a d u l t  
s e a l s  were m o l t i n g  as  l a t e  a s  15 C c to b e r  in  th e  'whale P a ssa ge  
a r e a ,  near  t h e  n orth  end of  Kodiak I s l a n d .
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The e v i d e n c e  i n d i c a t e s  t h a t  in  t h e  Kodiak I s l a n d  and 
Seward a r e a s  immature s e a l s  mol t  f i r s t  and may b e y i n  m o l t ­
i n g  by 10 J u l y .  The t i m i n g  of  the mol t  in  mature f e m a l e s  i s  
n o t  e n t i r e l y  c l e a r  from the d a t a ,  but  i t  a p p e a r s  t h a t  m o l t i n g  
f o l l o w s  o v u l a t i o n ,  -is a r e s u l t  mature f e m a l e s  p r o b a b l y  do 
not  b e g i n  m o l t i n g  u n t i l  m i d - J u l y  or l a t e r ,  .although l i t t l e  
da t a  i s  a v a i l a b l e  f o r  the a d u l t  m a l e s ,  i t  a p p e a rs  t h a t  t h e y  
p r o b a b l y  s t a r t  .melting no e a r l i e r  than the t h i r d  to f o u r t h  
week in J u l y ,  but t ha t  t h e y  may b e g i n  to m o l t  as l a t e  as  
m i d - n u g u s t .
I t  a p p e a rs  t h a t  immature s e a l s  as a _rcup compl ete  the  
no I t  f i r s t ,  p r o b a b l y  about  1 October,  - d u l t  s e a l s  may molt  
as l a t e  as Ip O c t o be r ,  b u t  v,a.ethor one s e x  c o m p l e t e s  the  
m o l t  sooner than the o t h e r  i s  not  c l e a r .
R e l a t i v e l y  f e u  molting: specimens v/ere examined,  and a 
comprehensive s t u d y  of  the molt  v;us not  done.  Exami nation  
o f  specimens i n  the f i e l d  s ug g e s te d t h a t  m o l t i n g  began on the  
hind f l i p p e r s  a s  a . r a o u a l  thinning,  o f  the  p e l a g e  w i th  s c a t ­
t e r e d  bare p a t c h e s  2 to p 3nm i n  diameter  s u b s e q u e n t l y  a p p e a r ­
i n g .  I n  the e a r l y  s t a , e s  of molt  some s e a l s  v/ere a l s o  m o l t ­
i n g  around t h e  e y e s  and m u z z l e .  The n e x t  area to be a f f e c t e d  
b y  the m o l t  seemed to be the b a c h ,  where 021 s e v e r a l  specimens  
the h a i r  v/as v e r y  t h i n  and could be rubbed o f f  w i t h  the hand.  
One s e a l  c o l l e c t e d  v/as m e l t i n g  on t h e  back,  b e l l y ,  and hi nd  
f l i p p e r s ,  wi th  bare  p a t c h e s  showing, on the bach and hind  
f l i p p e r s ,  which s u g g e s t s  t h a t  the b e l l y  b e g i n s  m e l t i n g  a f t e r
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the h a d : .  Beyond t h i s  s ta g e  
o b s e rv e d  s i n c e  c o l l e c t i o n s  
l a t e  O c to b e r .
S c h e f f e r  -and S l i p p  ( 1944) 
o l d  h a r b o r  s e a l  k e p t  in  an open a i r ,
'Washington began m o l t i n g  to1,vara the l a s t  o f  a u g u s t .  
■September new h a i r  c o v e r e d  th e  m i d l i n e  of  
p e r i p h e r y  o f  the t a i l ,  th e  rump, f l a n k s ,
head and p a r t  o f  
no a r  l y  c om pie te , 
s i  de
Upon t h e i r  
new coat 
p e a re d  
i n g  s e a l s  
However,
s e a l s  w h ich  were 
Tugidak I s l a n d  from M ay 
was j u s t  b e g i n n i n g  to 
c o l o r .  The p e l a g e  o f  
Hay th r o u g h  I u l y  w 
pea r a n e e , 
s u i t ,  the 
h i d e s  i s  l o s t  i f  
A p r i l  and October
t h e  m u z z l e .
th e  p a t t e r n  of  m o lt  was n ot  
were n o t  made from raid-August t o
foun d  t h a t  a c a p t i v e  4- y e 0h’ “ 
s a l t  w a te r  aquarium in
By mid- 
the b e l l y ,  the 
and the top o f  the 
By 25 September the m olt  was 
s t r i p  o f  o l d  h a i r  l e f t  on each  
o f  tne jaw to the  t h r o a t .
, t h e y  found the 
t h e  h a i r  ap­
, and most m o l t -  
a d u l l  brow n ish  c o l o r ,  
and brown immature 
in  t h e  h e rd s  a t  
a d u l t  fem ale  which 
s i l v e r  and g r e y  
c o l l e c t e d  from 
and worn in  ap-  
As a r e -  
immature 
between
w i t h  o n l y  a 
o f  t h e  n e c k  from t h e  a n g le
n e x t  o b s e r v a t i o n ,  on 25 November 
c o m p l e t e .  Tne a u t h o r s  m ention  t h a t  
d u l l  and brown j u s t  p r i o r  to  the m o lt  
t h a t  I  o b s e rv e d  were a l s o  of 
mo s t  o f  t  hem we re a l s o  imma t  u r e , 
not  m o l t i n g  were e v id e n t  
th r  ough Ju l y . An 
m o lt  was t h e  normal 
s e a l s  o t h e r  than pups 
as  r a t h e r  s h o r t ,  c o a r s e ,  
e v e n  though the  s e a l s  were not m o l t i n g ,  
b e s t  p o t e n t i a l  v a l u e  o f  prime a d u l t  or 
t h e s e  age c l a s s e s  are  h a r v e s t e d  
or November.
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P o p u l a t i o n
The t o t a l  p o p u l a t i o n  o f  A l a s k a n  h a r b or  s e a l s  has  not  
been e s t i m a t e d .  Iml e r  and S a r b e r  (1947) e s t i m a t e d  t h a t  a t  
l e a s t  6,000 s e a l s  l i v e d  in the Copper R i v e r  d e l t a  area,  but  
t h i s  f i g u r e  may be a s e a s o n a l  phenomenon ( L a t h i  sen and Lopp,  
1963) . Cn a 827- m i l e  c e nsus  by b o a t  i n  s o u t h e a s t e r n  l a  ska,  
I ml e r  and S ar be r  (I947) count ed 475 s e a l s ,  or .56 s e a l s  per  
m i l e .
S p a l d i n g  (1964) suggs s t e d  t h a t  in l a t e  w i n t e r  and in  
s p r i n g  v/hen d i s p e r s a l  i s  a t  a maximum, harbor s e a l s  a r e  d i s ­
t r i b u t e d  a l o n g  tne c o a s t  of  B r i t i s h  Columbia a t  about one 
s e a l  per m i l e .  Cn t h i s  b a r  i s  he e s t i m a t e d  the t o t a l  number 
o f  harbor s e a l s  in B r i t i s h  Columbia at about 17 , 000.
The most comprehensive c ensus  o f  ha r bor  s e a l s  i n  .^laska  
was done i n  c o n j u n c t i o n  w i th  sea l i o n  i n v e s t i g a t i o n s  i n  the  
G u l f  o f  - i l a s ka  and the A l e u t i a n  I s l a n d s  ( H a t h i s e n  and Lopp,  
I 9 6 3 ) .  Host  o f  the a r e a s  v/ere censused o n l y  o n c e , but  c e n ­
s u s e s  were r e p e a t e d  in v a r i o u s  months du r i n g  1950 and 1957 i n  
t he  Lc'diak I s l a n d  a r e a ,  i n c l u d i n g  Tug,idak I s l a n d .  Tne au­
t h o r s  p o i n t e d  out  tne d i f f i c u l t i e s  o f  an a e r i a l  phc to g r a p h i c  
c ensus  o f  harbor s e a l s ,  and emphasises  t , :at  t n e  f  i g i r  es t h e y  
p r e s e n t e d  ui d  n ot  r ep r es e n t  a complete s ur v e y  e s t i m a t e .
nt  .JLulik Bay i n  ^ u g u s t ,  1963,  I  counted 490 to 500 
s e a l s  hauled out on the i c e .  The l a r g e s t  a g g r e g a t i o n s  ob­
s er v e d  e a r l i e r  in the season a p p e a r; d  to  be o f  about the same 
s i z e .  I n  H a r r i s - B a y  a t o t a l  count v/as not  made, but the
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p o p u l a t i o n  may have approached 500 s e a l s  in  O c to b e r ,  1963.
The p o p u la t  i o n  a t  Tug id  ale I s l a n d : A lth o u gh  a number o f  a r e a s
were c e n s u s e d ,  the o n l y  a r e a  f o r  w hich  M atl i isen  and Lopp1 s 
(1963) data  may a c c u r a t e l y  r e f l e c t  the p o p u l a t i o n  s t a t u s  on a 
s e a s o n a l  b a s i s  i s  t h e  T r i n i t y  I s l a n d s ,  which i n c l u d e  T u g id a k  
I s l a n d  and th e  shore o f  S i t k i n a k  I s l a n d  n e a r e s t  Tugidak  I s ­
l a n d .  In  1964,  few  s e a l s  were o b s e rv e d  on the n e a r  shore o f  
S i t k i n a k  I s l a n d ,  and I  f e e l  t h a t  the p o p u l a t i o n  d a t a  from 
Tugidak  I s l a n d  i n  1964 m a y b e  d i r e c t l y  compared w i t h  M athisen 
and Lopp’ s d a ta  f o r  the T r i n i t y  I s l a n d s .  In  T a b le  14 
M ath isen  and LoppTs (1963) ia t a  f o r  t h e  T r i n i t y  I s l a n d s  a re  
re p r o d u c e d ;  t h e  r e a d e r  i s  r e f e r r e d  to  the o r i g i n a l  p aper  f o r  
the d a t a  r e l a t i n g  to  o t h e r  a r e a s .
T a b l e  14 .  numbers o f  h arbo r  s e a l s  on the T r i n i t y  I s l a n d s ,  
195^“’ 1957* Data from M athisen  and Lopp (1 9 6 3 ) .
1956 Number o f  s e a l s 1957
Number 
o f  s e a l s
22-25 J u l y 6,533 21 Mar 7,800
1-2 Sept 1 6 , 7 7 6 27-29 May 115
10-14 Dec 3 >295 27-28 June 9,468
29 Sept 13>3S3
4 -5  Dec 418
On the b a s i s  o f  t h e  s i z e  o f  the h e rd s  s e e n  from the a i r  
when we a r r i v e d  a t  Tugidak I s l a n d ,  and l a t e r  c o u n t s  and e s t i ­
m ates  made from t h e  b l u f f s  o v e r l o o k i n g  the b e a c h ,  I  e s t i m a t e d  
t h a t  4 >000 to  5 >000 s e a l s  were u s in g  Tu gid ak  I s l a n d  a s  a 
h a u l i n g  groun d s  in  e a r l y  May. In  the h erd  wii ich we o b served
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on a r e g u l a r  b a s i s  d u r i n g  May, the maximum number o f  s e a l s  
seen Muled, out was e s t i m a t e d  at 2,000 to 2 , 500 . The b a la n c e  
o f  t h e  p o p u l a t i o n  u s in g  Tugidalc I s l a n d  h a b i t u a l l y  hauled  o u t  
ab o u t  10 m i l e s  away a t  the  n o rth  end o f  th e  i s l a n d ,  and we 
were u n able  to o b serve  them r e g u l a r l y .  From t h e  r e p o r t s  o f  
h u n t e r s  in th e  a r e a ,  and o b s e r v a t i o n s  d u r i n g  two f l i g h t s  
w h ich  I  made o v e r  th e  n o r t h  end o f  th e  i s l a n d ,  th e  norwuern 
herd o r  h e rd s  on Tugidalc d id  not seem t o  e x c e e d  2,500 s e a l s  
from May th ro u g h  J u l y .  T h e r e f o r e  in  e s t i m a t i n g  the number o f  
s e a l s  u s in g  t h e  i s l a n d ,  2,000 to 2,500 was added to th e  e s t i ­
mate o f  the  h erds  under r e g u l a r  o b s e r v a t i o n  on th e  w e s t  
b e a c h .
The number o f  s e a l s  h au led  out on the w e st  beach v a r i e d  
from  as  low  a s  67 up to  2,000 to  2,500 d u r in g  May. While the 
r e l a t i o n s h i p  was not  e n t i r e l y  c o n s i s t e n t ,  l a r g e r  numbers o f  
s e a l s  were u s u a l l y  ashore  on calm d a y s  when t h e r e  was l i t t l e  
s u r f .
The number of  s e a l s  hauled out a l o n g  the we s t  beach  
v a r i e d  from 45 to 5?0 during, tne f i r s t  5 hays i n  June.  Cn 7 
June 2,321 s e a l s  were counted i n  IS d i s c o n t i n u o u s  groups,  the  
l a r g e s t  of  waich c o n t a i n e d  425 s e a l s .  The number o f  s e a l s  
o b s e r v e d  r e p r e s e n t e d  a marked i n c r e a s e  over  the number ashore  
through most o f  May and in e a r l y  June,  and the d i s t r i b u t i o n  
o f  the s e a l s  in smal l  groups  o v e r  a d i s t a n c e  o f  about 4 m i l e s  
was unique in our o b s e r v a t i o n s .  In p r e v i o u s  o b s e r v a t i o n s  the  
s e a l s  were nor mal l y  in o n l y  one or two r a t h e r  c o n ti n u o u s
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h e r d s .
A d e t a i l e d  count v/as not  made a {/a i n  u n t i l  13 June,  b u t  
on 11 June a bout  oOO s e a l s  were e s t i m a t e d  to be haul ed out 
a l o n g  2 mile  a o f  b each.  C11 12 June about 1,000 s e a l s  v/ere 
found haul ed out a l o n g  a 1 . 5  mi l e  s e c t i o n  o f  beach.  On 13 
June,  4,984. s e a l s  v/ere counted in a 5*"mi le  s e c t i o n  o f  beach,  
and an a d d i t i o n a l  e s t i m a t e d  2,500 s e a l s  v/ere o c c u p y i n g  2. 
m i l e s  o f  b each.  Thus, on t h e  we st  beach; a l o n e ,  about 7>500 
s e a l s  v/ere hauled out  on 13 June.  The e s t i m a t e d  number o f  
s e a l s  f o r  the e n t i r e  i s l a n d  v/as 5 >500 to  10, 000,  s i n c e  i t  was 
hnov/n from hunter r e p o r t s  t h a t  the nerd u s i n g  the n or th e r n  
end of  the i s l a n d  v/as s t i l l  t h e r e .  T h i s  e s t i m a t e  a g r e e s  
c l o s e l y  v/ith l l a t h i s e n  and LoppT s (1983) f i g u r e  of  9,468 f o r  
the June a e r i a l  p h o t o g r a p n i c  c e n s u s .  However, t h e i r  c ensus  
v/as conducted near the  end o f  June,  and by the  end o f  June in  
1964,  t h e r e  seemed to be a d e c l i n e  i n  the number of  s e a l s  
u s i n g  t  he we s t  be a c h .
. In  Table 15 the most comprehensive c o u n ts  and e s t i m a t e s  
f o r  June a id  J u l y ,  1964, are  g i v e n .  I t  i s  not  l i k e l y  t h a t  
th e  f i g u r e s  r e p r e s e n t  a l l  th e  s e a l s  u s in g  the w e st  beach  on a 
g i v e n  day ,  s in c e  the area  v/as not  a lw a y s  c o m p l e t e l y  p a ­
t r o l l e d ,  and an unknown p r o p o r t i o n  o f  the  h erd s  was a lw a y s  in  
the w a t e r .  V.;e d id  attem pt t o  make c o u n ts  a t  comparable t im es  
w i t h  r e s p e c t  to the t i d e s ,  however,  th e  count taken  on 28 
June v/as c o n s id e r e d  to r e p r e s e n t  about h a l f  o f  th e  s e a l s  u s ­
in g  the w e s t  beach,  w h ereas  th e  combined e s t i m a t e  and count
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T a b l e  15.  S e l e c t e d  c o u n t s  o f  h a u l e d  o u t  s e a l s ,  T u g i d a k  
I s l a n d ,  1964* A P E  »  a d u l t  f e m a l e s  p r o d u c i n g  
y o u n g ;  A P  m  a t t e n d e d  p u p s ;  P G -  =  p r e g n a n t  f e ­
m a l e s ;  U P  a  d e s e r t e d  p u p s .
Date T o t a l  . .
A P P G DP
S e a l s  Do. % No. niV N o . $ N o . 0
6 May 943 29 3 . 1 0 0.0 28 3.0 1 0.0
3 Pun 5 7 1  105 18 .4 22 3.9 83 1 4 . 5 n o  count
7 Jun 2 , 3 2 1  749 32.2 484 2 0 . 1 226 9-7
P - :
(24 of) 1 . 7
,372 s e a l s )
13 Pun 
2,
4 ,9 84  1,206 24.2 844
2,500* (west beach) 
000-2,500* (n o rth  end)
I 0 .9 147 2.9 215 4-3
21 Jun 83I 243 29.2 120 1 4 . 4 7 0.8 116 1 4 .0
28 Jun 1 , 1 2 8  306 2 7 . 1 180 16 .0 0 0.0 (63 of) 1 1 . 2  
(561 s e a l s )
30 Jun 2,128 326 14.0 
750- 1 , 000*
200 8 .6 1? 126 5 - 4
.1 J u l 2 ,5 0 0 -3 ,0 0 0 **
4 J u l 1 , 1 2 9  193 17.0 105 9.3 0 0.0 88 7.8
7 J u l 420 40 9 . 5 2 1 5.0 0 0.0 19 4 - 5
12 J u l 350 30 8 . 5 8 2 . 2 0 0.0 2 2 6 .3
23 J u l  
31 J u l
545 0 0.0
3 ,5 0 0 -4 ,0 0 0 * *  (west 
2,000** (n orth  end)
0
b e  ach
0.0
)
0 0.0 3 0 .6  
(weaned)
*  E s t i m a t e d  i n  a d d i t i o n  t o  t o t a l  c o u n t
* *  E s t i m a t e d  t o t a l
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t a k e n  o n  3 0  J u n e  p r o b a b l y  r e p r e s e n t s  m o s t  o f  t i i e  s e a l s  u s i n g  
t h e  w e s t  b e a c h  a t  t h a t  t i m e .  O 1 1  1  J u l y ,  I  m a d e  a  c i r c u i t  o f  
t h e  s o u t i i  e n d  a n d  ' p a r t  o f  t h e  v / e  s t  b e a c h  o f  T u g i d a k  I s l a n d  
a n d  e s t i m a t e d  t h a t  t h e r e  w e r e  2 , 5 0 0  t o  3 , 0 0 0  s e a l s  h a u l e d  
o u t ,  m a i n l y  o n  t h e  s o u t h w e s t  c o r n e r  o f  t n e  i s l a n d .  T h u s  i t  
a p p e a r e d  t h a t  t i i e  s e a l  p o p u l a t i o n  u s i n g  t n e  w e s t  b e a c h  h a d  
d i m i n i s h e d  f r o m  a b o u t  7 , 5 0 0  t o  a b o u t  3 , 0 0 0 .  I t  a l s o  b e c a m e  
e v i d e n t  t h a t  d u r i n g  J u n e  t n e  m a j o r  c o n c e n t r a t i o n  o f  s e a l s  
s h i f t e d  s o u t h w a r d  2  t o  3  m i l e s ,  p r o b a b l y  d u e  t o  t h e  i n t e n s i v e  
h u n t i n g  a c t i v i t y  c a r r i e d  o n  f u r t h e r  n o r t h  d u r i n g  t h e  f i r s t  3  
w e e k s  o f  J u n e .  L . l u c h  o f  t h e  r e d u c t i o n  i n  t h e  n u m b e r  o f  s e a l s  
c a n  b e  a t t r i b u t e d  t o  h u n t i n g  l o s s e s ,  b u t  i n  v i e w  o f  K a t h i s e n  
a n d  L o p p T s  (1963) f i g u r e s  f o r  l a t e  J u n e ,  a n d  m y  o b s e r v a t i o n s ,  
i t  a l s o  s e e m s  l i k e l y  t h a t  t h e  h u n t i n g  n a r  a s  a n i e n t  c o n t r i b u t e d  
t o  a  p r e m a t u r e  e g r e s s  f r o m  T u g i d a k  I s l a n d  b y  t h e  s e a l s .
l u r i n g  J u l y  c o m p r e h e n s i v e  c o u n t s  w e r e  n o t  m a d e ,  b u t  o n  
3 1  J u l y ,  a f t e r  m o s t  o f  t h e  h u n t i n g  a c t i v i t y  h a d  s u b s i d e d ,  a n  
a e r i a l  r e c o n n a i s s a n c e  o f  t h e  i s l a n d  w a s  m a d e ,  a n d  I  e s t i m a t e d  
t h a t  n o  m o r e  t h a n  3 > 5 ^ 0  t o  4 ? 0 0 0  s e a l s  w e r e  m a u l e d  o u t  o n  t h e  
w e s t  b e a c h .  V i r t u a l l y  n o  p u p s  v / e r e  o b s e r v e d  0 1 1  t h e  w e s t  
b e a c h .  I . ' o  a o  r e  t u n n  2 , 0 0 0  s e a l s  v / e r e  h a u l e d  c u t  o n  t h e  n o r t h  
e n d  o f  t h e  i s l a n d .  T h u s  a b o u t  6 , 0 0 0  s e a l s  w e  r e  e s t i m a t e d  t o  
b e  o n  T u g i d a k  I s l a n d  a t  t h e  e n d  o f  J u l y  w . i e n  I  d e p a r t e d .  
i l a t h i  s e n  a n d  L o u p ’ s  ( 1 9 0 3 )  f i g u r e s  f o r  J u l y  t e n d  t o  c o n f i r m  
t h e s e  e s t i m a t e s .
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The I n f l u x  o f  s e a l s  in  June and the i n c r e a s i n g  number o f  
pups s u g g e s t e d  t h a t  Tugidak  I s l a n d  was a t r a d i t i o n a l  pu pping  
l o c a t i o n .  P r i o r  to 1964, s e a l s  were  not  hunted h e a v i l y  on 
Tu gidak  I s l a n d .  Only one h u n te r ,  D a r e l l  Farmen o f  Kodiak  I s ­
la n d ,  hunted the i s l a n d  somewhat r e g u l a r l y  p r i o r  to 1963.  
Farmen s u s p e c te d  t h a t  s e a l s  moved i n t o  the Tugidak I s l a n d  
a r e a  d u r in g  the pupping s e a so n ,  and t h a t  s u b s e q u e n t l y  many 
l e f t .  F i s h e r  ( 1954b) n o t e d  t h a t  f e m a l e s  o f  t h e  n t l a n t i c  h a r ­
bor s e a l  tend to c o n g r e g a t e  i n  c e r t a i n  a r e a s  d u r in g  the pup­
p i n g  season and d i s p e r s e  a t  o t h e r  t i m e s .  On Tugidak I s l a n d  
th e  h erd s  o b s e rv e d  were o f  mixed s e x  and a g e .
The s i g n i f i c a n c e  o f  the m arked ly  h i g h e r  number o f  s e a l s  
r e c o r d e d  on T u gid a k  in  September by M athisen and Lopp (Table 
14) i s  not  d e f i n i t e l y  known. I t  may be t h a t  the d i f f e r e n c e  
o f  about 4>000 s e a l s  betw een t h e i r  June count and t h e i r  Sep­
tember c o u n t s  r e p r e s e n t s  some p r o p o r t i o n  o f  the a n n u a l  r e ­
c r u i t m e n t .  The ap p a ren t  d e c l i n e  in  the p o p u l a t i o n  d u r in g  
J u l y  may r e p r e s e n t  a d i s p e r s a l  o f  the s e a l s  a f t e r  the p up p in g  
and m a t in g  sea so n .  3y l a t e  J u l y  mo st pups a r e  q u i t e  i n d e ­
p e n d e n t ,  and i t  may be th at  t h e y  spend more t im e a t  s e a ,  p e r ­
haps l e a r n i n g  to f e e d .  The f a c t o r s  w h ich  may prompt the r e ­
t u r n  to  Tugidak I s l a n d  in  September by much o f  t h e  p o p u l a t i o n  
a s  s u g g e s t e d  by Mat h i  sen and Lopp’ s ( 19&3) d a t a ,  are unknown. 
The r e a s o n  f o r  the  low number o f  s e a l s  o b s e r v e d  by M ath isen  
and Lopp (1963) in  December i s  n o t d e f i n i t e l y  known; M athisen  
and Lopp s u g g e s t  t h a t  a f e e d i n g  d i s p e r s a l  may oocu r in  the
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w i n t e r .  S e r g e a n t  (195I)  s u g g e s t e d  t h a t  h arbo r  s e a l s  i n  the 
Y/ash, l a s t  A n g l i a ,  may move from the h a u l i n g  grounds t o  the 
o u t e r  c o a s t  d u r i n g  the w in t e r  as the r e s u l t  o f  a known w i n t e r  
m i g r a t i o n  o f  bottom f i s h  and i n v e r t e b r a t e s  i n  t h a t  d i r e c t i o n .  
H a th is en  and Lopp (19&3» P *19) s u g g e s t  t h a t  h a r b o r  s e a l  m i­
g r a t i o n s  a r e  "freq_uent and e x t e n s i v e " .  A l o n g - r a n g e  program 
o f  marking a n im a ls  i s  needed t o  o b t a i n  s i g n i f i c a n t  in fo rm a ­
t i o n  on h a rb o r  s e a l  movements.
P o p u l a t i o n  s t r u c t u r e : Yvhen a t o t a l  count o f  the h auled  out
s e a l s  v/as made, a t t e n d e d  pups,  d e s e r t e d  pups,  p r e g n a n t  f e ­
m a le s ,  and immature s e a l s  were a l s o  c o u n t e d .  Immature s e a l s  
were c l a s s i f i e d  as t h o s e  l a r g e r  than pups bu t  s m a l l e r  th an  
a d u l t s .  The c l a s s i f i c a t i o n  o f  a d u l t s  and immatuies v/as the 
r e s u l t  o f  a s u b j e c t i v e  judgement o f  th e  s e a l s 1 s i z e  and p r o ­
p o r t i o n s .  R e s u l t s  o f  a t t e m p t s  to o b t a i n  age and sex r a t i o s  
from c o u n t s  o f  s e a l s  were c o n s id e r e d  u n s a t i s f a c t o r y ;  u n le s s  
the e x t e r n a l  g e n i t a l i a  were in  v ie w ,  m a les  and f e m a le s  could  
n o t  be d i s t i n g u i s h e d  r e l i a b l y .  During the  pu p p in g  s e a s o n ,  a 
b i a s  f a v o r i n g  n ig h e r  c o u n ts  o f  fe m ale s  was in t r o d u c e d  by th e  
p r e s e n c e  o f  pups w i t h  the f e m a l e s .  T h e r e f o r e  t h e  a g e - s e x  
c o u n ts  a r e  not i n c l u d e d  h e r e .
The s e x  r a t i o  o f  a l l  pups examined in  the terra f e t u s  to 
weaned c a t e g o r i e s  was "Jb m a le s :  32 f e m a l e s ,  w h ich  was n o t  
s i g n i f i c a n t l y  d i f f e r e n t  from an even s e x  r a t i o  a t  th e  .99 
c o n f id e n c e  l e v e l i  The c u m u la t iv e  s e x  r a t i o  o f  a l l  pups in  
the  term f e t u s  to  5 •5~mon't u " O l (i c a t e g o r y  was 9  ^ m a l e s :  99
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f e m a l e s .  I n  1963 when limiting: was n o t  known to  be s e l e c t i v e  
w i t h  r e s p e c t  to  sex,  t h e  s ex  r a t i o  of  the k i l l  of  s e a l s  1 
y e a r  ol d  or o l d e r  was 27 ma l es :  23 f e m a l e s ,  whi c h was not  
s i g n i f i c a n t l y  d i f f e r e n t  from an even sex r a t i o  a t  the .99 
c o n f i de n c e  l e v e l .
From tlie c o u n t s  g i v e n  in Tabl e  15,  trie p e r c e n t a g e  of  
a d u l t  f e m a l e s  p r o d u c i n g  young i n  tne p o p u l a t i o n  a t  the time  
o f  t h e  count may be e s t i m a t e d  by adding; the number of  
a t t e n d e d  pups,  tne number o f  d e s e r t e d  pups,  and the number 
of  pregnant  f e m a l e s .  S e v e r a l  s ources  of  e r r o r  a r i s e  i n  t h i s  
method. D e s e r t e d  pups n a y  be o v e r l o o k e d ,  or  i f  t hey  d i e  
on the b e a c h ,  t h e y  may be e a t e n  by e a g l e s  and g u l l s ,  b u r i e d  
in the sand,  or washed away,  .m the pupping s e a s on d e c l i n e s ,  
t he  u s e f u l n e s s  of  t h i s  t e c h n i q u e  d e c r e a s e s ,  s i n c e  pups be­
come weaned or die and p r e g na nt  f e m a l e s  are 110 l o n g e r  f ound.  
The removal  of  pups b y  h u n ti n g  a l s o  a f f e c t s  the a c c u r a c y  of  
the d a t a ;  011 Tugi dak the  pup crop was h e a v i l y  h a r v e s t e d  and 
pups o f  any d e s c r i p t i o n  became s car ce  in J u l y .
The e s t i ma t e d p e r c e n t a g e  o f  a d u l t  f e m a l e s  i n  e a c h  count  
i s  a l s o  g i v e n  i n  Ta bl e  1 5 .  On 7 June the  p r o d u c i n g  f e m a l e s  
were e s t i m a t e d  to  compose p2»2 p e r c e n t  of  the obs e r v e d popu­
l a t i o n .  T h e r e a f t e r  the i n t e n s i t y  o f  h u n ti n g  i n c r e a s e d .  On 
l p  June,  the p e r c e n t a g e  d e c l i n e  d, p r o b a b l y  clue t o  the com­
bined e f f e c t s  o f  d y i n g ,  d e s e r t e d  pups,  hunting m o r t a l i t y ,  
e g r e s s  of  t h e  s e a l s ,  and the n a t u r a l  t e r m i n a t i o n  of the pup­
p i n g  and w e a n i n g  p r o c e s s e s .  The p r o p o r t i o n  of  f e m a l e s
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observed on 7 June i s  p r o b a b l y  the most r e p r e s e n t a t i v e  
f i g u r e ,  as i t  was l e a s t  a f f e c t e d  b y  t h o s e  f a c t o r s .
The h a r v e s t  of pups f o r  bounty end h i d e s  a t  Tugidak I s ­
land in 1964 v/as e s t i m a t e d  to be 4 >000 on the b a s i s  of  
i n f o r m a t i o n  o b t a i n e d  from the  h u n t e r s ,  in a d d i t i o n  to a h a r ­
v e s t  o f  a b ou t  1,500 s e a l s  o f  o t h e r  a p e s .  I  obs e r v e d few pups  
i n  the  h e r d s  i n  l a t e  J u l y ,  and two h u n t e r s  found the same 
s i t u a t i o n .  On a c i r c u i t  of  t h e  sout hern and w e s t e r n  p a r t  of  
the i s l a n d  on 1 J u l y  I  saw no more than 100 pups t h a t  were 
a l i v e  among 2,500 to 3>000 s e a l s ,  and most of  tiie se pups v/ere 
d e s e r t e d ,  n e a r l y  a l l  the dead pups I  o bs e r v e d  were e i t h e r  
ski nned or  t h e  s c a l p  had been removed fo  ■ bount y  p u r p o s e s .
The t ho r ou g hn e s s  o f  the hunters  may be j ud g e d  by the example  
o f  two h u n t e r s  who c o l l e c t e d  1 ,060 " s c a l p s "  f o r  bounty,  m o s t ­
l y  from d e s e r t e d  pups,  during, an l o - h o u r  w a l k  a l o n g  the west  
b e a ch .
The number o f  pups which s u r v i v e d  i n  IQ64 i s  unknown but  
s m a l l .  Because o f  the f ew s u r v i v i n g  p ups  o b s e r v e d ,  I  f e l t  
t h a t  perhaps a l l  but  a few hundred had been i ia r v e s te d or had 
d i e d  of  s t a r v a t i o n .  However , c o n s i d e r i n g  i i a t h i s e n  and LoppTs 
(1963) c o u n t s  f o r  September,  and assuming t h a t  the p r o p o r t i o n  
o f  p ro du c i n g f e m a l e s  in the p o p u l a t i o n  may r e a c h  32 p e r c e n t ,  
the pup c r op may approach 5>500.
T h e  1 9 6 5  h a r v e s t  o f  p u p s  a t  T u g i d a k  I s l a n d  w a s  4  > 0 0 0  ( E d  
H l i n k h a r t ,  p e r s o n a l  c o m m u n i c a t i o n ) ,  e s s e n t i a l l y  t h e  s a m e  a s  
i n  1964. C n  t h e  b a s i s  o f  t h e  d a t a  d i s c u s s e d  a b o v e ,  t h e  t o t a l
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population at Tugidak Island could range between 12,000 and 
1 7 j 000 aniinals including the annual production.
although l i t t l e  is  knovn o f  other fa c to r s  a f f e c t in g  har­
bor seal population dynamics, an annual harvest o f  4 , 0 0 0  pups 
from Tugidak I s  hand seems excessive i f  the population i s  to 
be maintained.
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On tne basis o f  r esu l ts  obtained in t i i i s  study, and in 
view o f  the demand fo r  harbor seal p e l t s  w ith the r e s u l t in g  
hunting pressure on sea l populations in southern and we stern 
Alaska, certa in  recommendations seem appropriate .  "
iiore knowledge is  needed concerning movements, popula­
t io n  dynamics, and age determination of the harbor sea l ,  -in 
extensive tagg ing  program would help to provide the necessary 
in formation , fagging: o f  pups could be r e a d i l y  accomplished 
at Tugidak Is land and s im i la r  pupping areas which are sup­
posed to ex is t  along the Alaska Peninsula. Tagging in areas 
Wiiere seals naul out on f l o a t in g  ice,  such as - i a l i k  Bay, 
might be p ro h ib i t i v e l y  d i f f i c u l t .  In areas v/iiere la rge  num­
bers o f  pups are ava i lab le  fo r  tagg ing ,  hunting would need to 
be r e s t r i c t e d  to prevent premature loss  of the tagged 
animaIs.
although Hath is en and Lopp ( 1 9 6 3 ) found that a e r i a l  cen­
sus o f  harbor sea ls  presented many d i f f i c u l t i e s ,  i t  i s  proba­
b ly  the most e f f i c i e n t  means o f  obtaining an estimate o f  at 
l eas t  the larger-i iarb or seal populat ions. A rapid assessment 
o f  major harbor s ea l  populations seems necessary as a basis 
f o r  future management, in combination with information on 
population dynamics.
Information on p rod u c t iv i ty ,  age d is t r ibu t ion ,  and other 
aspects of population dynamics might be obtained by making
115
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extensive c o l l e c t io n s  of specimens by accompanying commercial 
sea l hunters. The present study i s  no more than a s ta r t in g  
point in th is  respect.
In areas such as Tugidak Island, where pups are extreme­
l y  vulnerable f o r  a- short time, r e s t r i c t i o n  should be placed 
on the t o t a l  harvest to assure adequate recruitment f o r  a 
maximum sustained y i e l d .  At th is  time adequate data i s  not 
ava i lab le  to determine v/hat the harvest l e v e l  saould be a t  
Tugidak Is land, but i f  the pup crop equals 5 ,500 or le s s  as I  
have estimated, then an annual harvest of z], , 0 0 0  seems exces­
sive i f  the population i s  to be maintained near the current 
l e v e l ,  a decline in the populations of such areas would 
even tua l ly  e f fe c t  tiie s ea l  hide industry i t s e l f .
..liere seals are more inaccess ib le  to the b io lo g i s t  and 
the hunter, the proper balance o f  production and harvest w i l l  
be more d i f f i c u l t ,  to ascerta in ,  but concentrations of harbor 
sea ls  throughout the Gulf o f  ska, the ^laslca Peninsula, 
and southeastern .1 lasl:a are being hunted more in t en s iv e ly  
than over be fore ,  and sane knowledge o f  the status of the 
various -oonulntions is  needed.
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